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dental injury to the urinary tract 
during gynecologic operations and 
obstetric procedures are encountered fre- 
quently in the practice of the urologist. 
These may be slight and of only passing 
inconvenience, or they may be positively 
disabling and dangerous. Since it is the 
From the Oswald Swinney Lowsley Foundation, Inc., St. 
Clare’s Hospital, New York. 
Read at the Eighteenth Annual Congress of the United 
States and Canadian Sections, International College of Sur- 


geons, New York, Sept. 13-17, 1953. 
Submitted for publication Oct. 19,1953. 


(Cental injury t arising from acci- 


urologist who often is called upon to cor- 
rect these sequelae, it has seemed advisable 
to call attention to some of the more fre- 
quent accidents. 

The most common complications en- 
countered by us have been referable to 
the bladder. Prolonged and difficult labor 
often results in partial or “stress” incon- 
tinence requiring operative repair. Vesico- 
vaginal fistula is another quite common 
aftermath of a difficult forceps birth or 
some obstetric injury, which in many cases 
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is unavoidable. For centuries, difficult 
labor was by far the most frequent cause 
of this vexatious lesion, but in modern 
times vesicovaginal fistulas often follow 
gynecologic operations or irradiation of 
cervical cancer. 

Next in numerical order are accidents 
to the ureters during hysterectomy, salpin- 
go-oophorectomy or some other intra-ab- 
dominal procedure undertaken by the 
gynecologist, 

Difficult labor may also be responsible 
for injuries to the urethra, such as con- 
tusions, tears of the muscular fibers, and 
rents and lacerations of the mucosa. These 
may be followed by stricture of the ure- 
thra, urethral prolapse, urethrovaginal 
fistula, urethrocele or stress incontinence. 

It has seemed best to point up our re- 
marks by the citation of illustrative cases. 
These represent only a few of the more 
common and serious lesions encountered 
by us over the years. 

Injuries to the Bladder.—During a diffi- 
cult instrumental] delivery the bladder may 
be lacerated by forceps, or even pierced 
by an instrument. By impairing the cir- 
culation, such trauma causes sloughing of 
the tissues and the formation of fistulas 
between the urinary and genital tracts. 
Prolonged pressure of the fetal head on 
the bladder may also result in sloughing 
and fistula formation. 

Stress incontinence, probably the com- 
monest vesical complication, usually fol- 
lows a long and difficult labor, with trauma 
to the vesical neck and sphincter. Numer- 
ous types of operation have been suggested 
for the correction of this distressing con- 
dition. 

A 48-year-old woman, after a protracted de- 
livery, suffered from marked urinary inconti- 
nence, particularly on physical activity, neces- 
sitating the constant wearing of a napkin. 

Operation was performed in 1947 as fol- 
lows: With the patient in the exaggerated 
lithotomy position, an incision was made above 
the urethra and extended under the symphysis 
pubis to the bladder, the urethra and vesical 
orifice being exposed on the upper three- 
fourths of their circumference. A wedge- 
shaped section of tissue was removed from 
the neck of the bladder and extending down 
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into the urethra. The bladder neck and ure- 
thra were then sutured tightly about a No. 10 
F. catheter, which was left in place. 

The catheter was removed ten days after 
the operation, and the patient had almost com- 
plete control of her urine. Subsequent reports 
were satisfactory. She is now performing the 
manifold duties of a superintendent of a small 
hospital and has had no further complaints 
of incontinence. 

In extensive gynecologic operations, 
particularly complete abdominal and va- 
ginal hysterectomies, the bladder is often 
injured, especially if the anatomic picture 
has been greatly distorted by the patho- 
logic condition present or as the result of 
previous operations on the lower abdomi- 
nal areas. The most common injury is 
direct incision of the bladder wall. If this 
occurs and is undetected, death from peri- 
tonitis and sepsis may result, or an ab- 
dominovesical or vesicovaginal fistula may 
develop. Fortunately, incised wounds are 
usually recognized and repaired immedi- 
ately. An indwelling catheter should be 
left in situ for eight to ten days. 

One or more sutures may accidentally 
be taken into or through the bladder wall; 
or, in extensive dissection, there may be 
impairment of the blood supply to a sec- 
tion of the wall, followed by necrosis and 
fistula formation. When dissection has 
been difficult, therefore, the integrity of 
the bladder should be investigated. 

A bladder injury which is rare but has 
occurred is the excision of a portion of 
the bladder, with a fatal outcome. 

During a particularly difficult left salpingo- 
oophorectomy, the sigmoid and bladder were 
entered. The accident was undetected. By 
the third postoperative day acute surgical dis- 
ease of the abdomen had developed, and a sec- 
ond laparotomy was performed through the 
original incision. Before the operation, a 
Foley catheter was passed into the bladder. 
At operation, generalized peritonitis was ob- 
served. There were several perforations of 
the ilium and sigmoid, and the Foley catheter 
was found free in the peritoneal cavity. The 
patient died in acute sepsis soon after the 
second laparotomy. 

One of the most distressing conditions 
that can befall a woman is the develop- 
ment of a vesicovaginal fistula, Having 
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been confronted with this lesion on many 
occasions, it occurred to the senior author 
that one of the reasons why operative cure 
is difficult to obtain is that the lesion is 
usually attacked from the vaginal or from 
the suprapubic and transvesical approach, 
either of which makes exposure difficult. 
It seemed that if the lesion could be de- 
livered from below, outside the vaginal 
orifice, its repair could be more easily ac- 
complished. 

In this procedure the Lowsley short 
straight prostatic tractor is utilized for 
delivering the fistula outside the vaginal 
orifice, which it accomplishes perfectly, 
owing to the fact that the bladder is not 
so firmly fixed in position that it cannot 
be moved. Delivering the lesion in this 
manner makes possible a very satisfactory 
dissection of the scar tissue. The actual 
repair is done by first dissecting out all 
the scar tissue, exposing a sufficient area 
of the bladder wall, and closing the fistu- 
lous tract with a purse-string suture of 
ribbon gut, which does not tear through 
the delicate musculature of the bladder. 
This is reinforced by mattress sutures of 
ribbon gut, and finally the wall of the va- 
gina is closed by a continuous suture of 
No. 2 chromic catgut, as it is of less deli- 
cate structure than is the musculature of 
the bladder wall. Thus the closure con- 
sists of three layers: two of ribbon gut 
sutures and one of chromic catgut. 

This operation was performed in a par- 
ticularly trying case, as follows: 

A 42-year-old woman was admitted to St. 
Clare’s Hospital on July 16, 1951, because of 
constant leakage of urine through the vagina, 
which followed a hysterectomy for fibroids one 
year before. 

Physical examination gave negative results, 
except for the presence of a vesicovaginal fis- 
tula in the anterior fornix, communicating 
with the trigone. 

On July 17, operation was performed as 
aforedescribed. Owing to the fact that a small 
area of the repair broke down, she was oper- 
ated upon a second time on July 31, and again 
on August 15, and was discharged, in satis- 
factory condition, on September 11. 

When last seen (recently), the patient, who 
had since been married, was entirely continent 
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and passed no urine through the vagina. 

Injuries to the Ureter.—Surgical in- 
juries to the ureter are most likely to 
occur either in the region of the broad 
ligament or in its upper third, in the re- 
gion of the utero-ovarian pedicle. A com- 
mon accident is the tying off of one or both 
ureters. Bilateral ligation results in com- 
plete anuria, and unless rapid remedial 
steps are taken to drain the kidneys the 
patient will, of course, die. Partial liga- 
tion may cause a stricture of the ureter 
or a fistula. Other accidents that may oc- 
cur are incision of the ureter, or crush- 
ing and bruising by the application of 
forceps, clamps or hemostats. Tearing of 
the ureter’s adventitia may severely dam- 
age the blood supply or produce adhesions 
to the neighboring structures, with kink- 
ing of the ureter. The ureters may be 
lacerated, or the adventitia torn off, dur- 
ing the enucleation of intraligamentous 
fibromas or in the course of salpingo- 
oophorectomy, but principally during hys- 
terectomy. 

Fistulas following a breach of the ure- 
ter’s continuity usually open into the va- 
gina or the cervix, but in some cases may 
open on the external surface through the 
laparotomy wound. 

Of first importance, and a life-saving 
measure when the occlusion is bilateral, is 
the reestablishment of urinary drainage. 
Rarely this may be accomplished by a 
cystoscopic technic and ureteral catheteri- 
zation, but usually ureterostomy or, pref- 
erably, nephrostomy will be necessary, the 
restoration of uterovesical continuity 
being left until the patient has recovered 
from the shock of the primary operation. 

If bilateral impairment is detected at 
the time of operation, it may be possible 
to repair or deligate the ureters immedi- 
ately. If not, or if the ureteral obstruction 
is not detected until later, temporary neph- 
rostomy should be done. If unilateral in- 
jury to the ureter is not discovered early, 
there may be silent death of the kidney 
or the formation of a fistula opening into 
the vagina or the abdominal incision. 

A case of bilateral injury to the ureters 
incurred during a hysterectomy for fi- 
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ureter divided at point of injury. 
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broids and treated by reimplantation of 
one ureter into the bladder and transplan- 
tation of the other to the sigmoid by the 
Davalos technic is here presented (Figs. 
1 to 4): 

A. R., aged 40 years, had undergone total 
hysterectomy for fibroids on Sept. 5, 1952, in 
the Dominican Republic, during which both 
ureters were accidentally injured. For three 
days she passed no urine. On the fourth day, 
there was some leakage of urine through the 
vagina, and a diagnosis of bilateral ureteral 
ligation was made. Bilateral nephrostomy 
was performed, but urine still leaked through 
the vaginal stump. 

On admission to St. Clare’s Hospital, six 
weeks after the nephrostomies, the patient 
was greatly depressed and had lost much 
weight. There was a nephrostomy tube in the 
right kidney, but the left tube had slipped out 
and urine drained from a lumbar fistula. There 
was vaginitis, with some leakage of urine from 
the vagina. The hysterectomy wound was well 
healed. 

An excretory urogram showed bilateral hy- 
dronephrosis, some dilatation of the upper 
two-thirds of the right ureter, no evidence of 
the left ureter, normal vesical contours with, 
however, “multiple roundish contours overly- 
ing the urinary bladder which increase in 
density during the phase of excretion.” 

On November 13, operation was done as 
follows: A right rectus incision was made, the 
peritoneum retracted toward the midline and 
the ureter identified. The obstruction being at 
the junction of the lower and middle thirds, 
it was possible to reimplant the ureter into 
the bladder; consequently, this procedure was 
decided on instead of the right ureterosig- 
moidostomy originally scheduled. The ureter 
was dilated and friable. On section, urine was 
seen to pour from it. The lower stump was 
ligated and abandoned. The bladder was iden- 
tified, the ureter reimplanted in its wall, a 
splinting ureteral catheter left in place, and 
the wound closed. After this operation the 
leakage from the vagina ceased. 

Eleven days later, the left ureter was ex- 
posed transperitoneally through a left rectus 
incision. It was somewhat dilated but less 
friable than the right. Transplantation of the 
ureter to the sigmoid was performed by the 
Davalos technic. 

The postoperative course was satisfactory. 
The right splinting catheter and nephrostomy 
tube were removed on December 5, and the 
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patient was discharged, completely dry, on 
December 9. 

Six months later, the right ureter became 
narrowed to such an extent that it blocked off 
all urine from the right kidney. The patient 
was again hospitalized. The bladder was ex- 
posed; a cuff of bladder 6 by 18 cm. was iso- 
lated, and the ureter above the strictured por- 
tion was separated and fixed to the inside of 
the cuff of bladder. The latter was sutured 
in such a manner as to make a tube around 
the ureter, leading into the bladder from the 
ureter. The bladder was then closed, a cathe- 
ter being introduced into the ureter through 
th bladder and urethra. The ureter secreted 
urine almost immediately, and a satisfactory 
connection was observed. 

Two weeks later, the catheter was with- 
drawn, after which the patient voided volun- 
tarily through the bladder. A postoperative 
excretory urogram showed the function of the 
right kidney to be equal to that of the left. 
The patient now voids through the bladder 
and the rectum. She has gained 8 pounds (3.6 
Kg.) and is entirely well for the first time 
since her original operation, during which 
both ureters were injured. 

A case of vesicovaginal fistula that was 
serious and protracted but also turned out 
well was that of Mrs. T. D., seen by one 
of us (J. G. V.) after her original trauma- 
tism. This followed a panhysterectomy and 
salpingo-oophorectomy, and apparently oc- 
curred concomitantly with ureteral injury. 
It made the patient’s life miserable for 
three years, during which it was neces- 
sary to perform bilateral ureterointestinal 
anastomosis, cystectomy, right nephrecto- 
my, urethrectomy and several minor pro- 
cedures. Fortunately, the outcome was a 
happy one and the patient was restored to 
good health and normal activity. We cite 
this interesting case in some detail. 

T. D., 32 years old, in June 1941 underwent 
dilatation and currettage, resection of a cystic 
right ovary, ligation of the tubes and suspen- 
sion of the uterus. On Dec. 12, 1949, pan- 
hysterectomy, salpingo-oophorectomy, and ly- 
sis of adhesions were done. Six days after 
the operation, it was noted that she leaked 
urine constantly. 

On Jan. 3, 1950, the patient was readmitted 
to the hospital with a diagnosis of vesicova- 
ginal fistula following panhysterectomy. Ex- 
amination showed a sloughing area at the apex 
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Fig. 2.—1, end of right ureter split before reimplantation into bladder. 2, bladder opened; stab 

wound made in its wall, ureter drawn into bladder and split end sutured, and splinting catheter left 

in ureter. 3, condition at end of operation: right ureter reimplanted, splinting catheter in ureter 

and drawn out through urethra, Foley retention catheter in bladder, nephrostomy tube in place. 4, 
closure of wound. 
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Fig. 3—(Same case).—Transplantation of left ureter to sigmoid by the Davalos technic. 1, incision 

to expose ureter. 2, incision of anterior peritoneum. 3, posterior peritoneum incised; ureter freed 

downward toward termination. 4, ureter freed at lowest part, 5, left ureter freed; closure of pos- 
terior peritoneum. 


277 





Sigmoid. 


freparatio We, 


| tudié 
Tough - 


ot 


Left \ = 3 


ureter 


longitudinal a 
trough 


batt 
anchor ureter (2 sutures used). 8, anchoring sutures tied; trough closed. 4, mattress sutures placed, 
making ostium in sigmoid. 5, suture placed to draw ureter and anchor it in sigmoid. 6, mattress 
sutures tied to close transverse incision in serosa and muscularis; tension on anchoring suture. 7, re- 
inforcing sutures placed. 8, wound closure. 


278 


Fig. 4.—1, portion of sigmoid mobilized; trough is made to receive left ureter. 2, suture placed to 
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of the vagina, such as is observed ordinarily 
after a panhysterectomy, but no urinary fis- 
tula could be made out, even with the intro- 
duction of dye into the bladder. A speculum 
examination after injection of methylene blue 
revealed a very small opening at the left apex 
of the vagina; cauterization of this with silver 
nitrate and alcohol was of no avail. 


On January 26, plastic repair was attempted 
by the vaginal approach; this was unsuccess- 
ful. 

One week later, cystoscopic examination 
under anesthesia showed a vesicovaginal fis- 
tula, admitting the index finger of the sur- 
geon, 3 inches (7.5 cm.) behind the urethral 
opening from the introitus and in the apex 
of the trigone. 

Subsequently, the senior author was called 
in consultation, and on February 18 performed 
bilateral ureterointestinal anastomosis, by the 
Davalos technic. At operation many pelvic 
adhesions were observed, secondary to pan- 
hysterectomy. The right ureter was bound 
down to the visceral peritoneum about 3 cm. 
above the ureterovesical junction, and above 
this was moderately dilated. 

For three days there was no passage of 
urine through the rectum, so abdominal cathe- 
terization of the transplanted ureters was 
done with the aid of spinal anesthesia. A 
roentgenogram taken at this time showed the 
ureteral catheters curled on themselves in the 
rectal ampulla, and a stricture of the recto- 
sigmoidal junction. Manual dilatation of the 
stricture was done. 

On the twelfth postoperative day, both ure- 
teral catheters were passed by rectum. A 
uretero-abdominal fistula from the right ure- 
ter had been established, and the patient was 
passing small amounts of urine by rectum and 
a considerable amount through the abdominal 
wound. She gradually improved and was dis- 
charged on March 11. 


The patient was readmitted on May 18 with 
a uretero-abdominal fistula from the right ure- 
ter, the wound having broken down after her 
return home. She also had vaginitis, ulcera- 
tive cystitis, and urethritis—a mixed infection 
extremely difficult to control with antibiotics 
and irrigations. Adequate fluids were passed 
by rectum, but her general condition was un- 
satisfactory, with nausea, vomiting, abdominal 
pain and a profuse discharge from the urethra 
and vagina. She was given supportive treat- 
ment, including blood transfusions and infu- 
sions of dextrose and saline solution and dis- 
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tilled water with vitamins. Cystoscopic and 
vaginal examination showed a vesicovaginal 
fistula of considerable size still present. 

A catheter was inserted into the uretero- 
abdominal fistula. The fistula healed; then re- 
established itself, draining pus and urine. It 
was suspected an abscess had developed around 
the area where the ureterointestinal transplant 
had been done, with a urinary fistula on the 
right side of the abdomen. 


On June 27, an exploratory operation was 
done (by J. G. V.) with lysis of some of the 
many adhesions present, incision and drainage 
of a periureteral and perisigmoidal abscess, 
and introduction of a Foley catheter into the 
area of the previous ureterointestinal trans- 
plant. After this operation the patient’s con- 
dition improved considerably. 

On August 6, cystectomy was performed by 
the senior author because of a purulent dis- 
charge from the urethra and bladder, and per- 
sistent severe spasms and contractions of the 
bladder. Again the patient’s condition im- 
proved, but she had constant pain over the 
right kidney region. An excretory urogram 
was taken, and on the basis of this a right 
nephrectomy was performed on September 23. 
The pathologic diagnosis was chronic pyelo- 
nephritis with multiple parenchymal abscesses. 


On October 15, the patient was discharged, 
in good condition and passing adequate urine 
through the rectum. Her blood urea nitrogen 
was 18 mgm. There was still some vaginal 
and urethral discharge. 

Subsequently she was readmitted to the hos- 
pital five times, for “hypocalcemia and hypo- 
potassemia, dehydration and impending ure- 
mia.” Her electrolyte imbalance was controlled 
by blood transfusions and by intravenous in- 
fusions of Ringer’s solution, distilled water 
and saline solution with dextrose, potassium, 
calcium and Vitamins B and C given in the 
infusions. On her fifth readmission (July 3, 
1952) the value for blood urea nitrogen was 
91.2 mg. per hundred cubic centimeters, and 
on her discharge, 21 mg. At that time a re- 
section of the urethra was done because of 
ulcerative urethritis. 

Since then, this patient’s vaginal discharge 
has ceased and she has been perfectly well 
clinically. Before leaving the hospital, she was 
instructed to use Kalak water, bicarbonate of 
soda, and calcium gluconate wafers to neu- 
tralize any difficulty with the urea level rising. 
On recent examination the value for blood 
urea nitrogen was 18.3 mg. per hundred cubic 
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centimeters and the blood pressure, in milli- 
meters of mercury, 130 systolic and 80 dias- 
tolic. She was living normally, doing light 
housework, cooking, and marketing, driving a 
car, traveling, and engaging in social activi- 
ties. Her appetite was excellent and her sys- 
tem regulated so that she could sleep through 
the entire night. 
Her gratitude was profound. 


SUMMARY 


Grave urologic lesions may be caused 
during gynecologic operations and obstet- 
rical procedures, and not necessarily 
through faulty technic. 

Such trauma will cause one or more of 
the following conditions: urinary reten- 
tion, urinary incontinence, anuria, pain, 
various types of fistula formation between 
the urinary and genital tracts or, less 
often, between the urinary tract and the 
external skin; hydronephrosis and other 
secondary changes in the kidney due to 
obstruction of the ureter, or peritonitis, 
septicemia, and death (when an intraperi- 
toneal tear in the bladder is not promptly 
recognized and repaired). 

Lesions of the bladder are the most nu- 
merous and on occasion may prove fatal. 
Damage to the ureters occurs frequently 
and may have very serious consequences. 
The most common sequelae are stress in- 
continence, vesicovaginal fistulas, other 
fistulas between the urinary and genital 
tracts, and secondary renal pathologic 
change due to ureteral obstruction. 

Several illustrative cases are cited. A 
new operation for the repair of vesicova- 
ginal fistula is described. 

It is our belief that a few simple pre- 
cautionary measures will prevent many 
of these accidents, for example: 

1. Having a urologist cystoscope the pa- 
tient and insert catheters into the ureters 
before hysterectomy or other abdominal 
or pelvic surgery, thereby minimizing the 
chances of incising them or including them 
in a suture or tie. These may be left in 
for 24 hours or so. 

2. During extensive abdominal, pelvic, 
and vaginal surgery, filling the bladder 
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with methylene blue so that, should the 
bladder wall be accidentally penetrated, 
the appearance of the blue coloring in the 
operative field will immediately call atten- 
tion to the injury and localize it. 

3. Catheterizing the urethra during 
plastic operations on the vagina and blad- 
der. 

4. Emptying the bladder during labor, 
and, particularly, for the application of 
obstetrical forceps, thereby reducing the 
danger of tearing or crushing it in the 
application, 

5. Investigating the integrity of the 
ureters, by cystoscopic examination or, if 
circumstances permit, excretory urogra- 
phy, if there is reason to suspect that they 
may have been injured during gynecolog- 
ic surgery. 

6. Investigating the ureters, by the 
above-mentioned means, if there is com- 
plete cessation of, or a marked decrease in, 
the urinary output following gynecologic 
surgery, instead of assuming that the con- 
dition is postoperative suppression of 
urine or reflex anuria. 

Authors’ Note: We wish to express our grati- 
tude to Mr. William P. Didusch for the splendid 


series of drawings illustrating one of the cases 
cited. 


ZUSAM MENFASSUNG 


Wahrend gynakologischer Operationen 
und geburtshilflicher Eingriffe kann es zu 
schweren Verletzungen der Harnorgane 
kommen, ohne dass Fehler in der Technik 
unbedingt dafiir verantwortlich sein miiss- 
ten. 

Derartige Verletzungen kénnen zu einer 
oder mehreren der folgenden Krankheits- 
zustande fiihren: Harnverhaltung, Inkon- 
tinenz, Anurie, Schmerzen, verschiedene 
Arten von Fistelbildungen zwischen Harn- 
und Geschlechtsorganen oder seltener 
zwischen Harnsystem und ausserer Haut, 
Hydronephrose und andere auf Harnleiter- 
verstopfung beruhende sekundire Nieren- 
erkrankungen, Bauchfellentziindung, Sep- 
sis und, wenn ein intraperitonealer 
Harnblasenriss nicht gleich erkannt und 
repariert wird, Tod. 

Blasenverletzungen kommen am haufig- 
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sten vor und kénnen gelegentlich einen 
tédlichen Ausgang nehmen. Harnleiter- 
verletzungen erfolgen oft und kénnen zu 
schweren Folgezustanden fiihren. Die 
hiufigsten Folgen sind Druckinkontinenz, 
Blasenscheidenfisteln, andere Fisteln 
zwischen Harn- und Geschlechtsapparat 
und auf Harnleiterverstopfung beruhende 
sekundare Nierenerkrankung. 

Einige erliuternde Falle werden ange- 
fiihrt. Eine neue Operation zur Reparatur 
der Blasenscheidenfistel wird beschrieben. 


RESUME 


La chirurgie gynécologique et |’obstét- 
rique présentent des complications uro- 
logiques sérieuses. On peut rencontrer de 
la rétention urinaire, de l’incontinence, de 
l’anurie, de la douleur et surtout des fis- 
tules urinaires avec les organes avoisi- 
nants. 

On rencontre aussi de l’hydronéphrose 
par sténose de l’uretére; de la péritonite 
avec septicémie a la suite de déchirure 
intra-péritonale de la vessie. La fistule 
vésico-vaginale est la plus fréquente. 

L’auteur rapporte son procédé. 


RESUMEN 


Durante operaciones ginecolégicas y 
maniobras obstétricas pueden producirse 
lesiones urolégicas graves, no necessaria- 
mente por técnica defectuosa. 

Dichos traumas producen uno 6 varios 
de los padecimientos siguientes: retencion 
urinaria, incontinencia urinaria, anuria, 
dolor, diversos tipos des formacién fistu- 
losa entre las vias urinarias y genital, 
menos frecuentemente entre las vias uri- 
narias y la piel, hidronefrosis y otros 
cambios renales secundarios debidos a ob- 
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struccién ureteral, peritonitis, septicemia 
y muerte (cuando no se identifica y trata 
rapidamente un desgarro peritoneal en la 
vejiga). 

Las lesiones vesicales son las més numer- 
osas y en ocasiones pueden ser fatales. 
La lesién ureteral ocurre frecuentemente 
y puede tener consecuencias graves. Las 
secuelas mas frecuentes son la incontinen- 
cia de esfuerzo, las fistulas entre las vias 
urinarias y la via genital, las fistulas vesi- 
covaginales y los cambios renales secun- 
darios debidos a obstruccién ureteral. 

Se citan varios casos ilustrativos. Se 
describe una nueva operacién para la re- 
paracion de fistula vesicovaginal. 


RIASSUNTO 


Durante gli interventi ginecologici pos- 
sono prodursi delle gravi lesioni urologiche 
che non sempre dipendono da errori di 
tecnica. In conseguenza di esse possono 
comparire le seguenti complicanze: riten- 
zione d’urina, incontinenza, anuria, dolore, 
fistole di vario genere fra il tratto urinario 
e quello genitale, o—meno spesso—fra il 
tratto urinario e la pelle; idronefrosi o 
altre lesioni renali secondarie all’ostruzi- 
one dell’uretere; peritonite, setticemia, e 
anche morte quando una lacerazione intra- 
peritoneale della vescica non sia pronta- 
mente riconosciuta e riparata. Le lesioni 
della vescica sono numerose, e possono 
dimostrarsi fatali. Le lesioni dell’uretere 
sono frequenti e possono avere conseguen- 
za di vario genere: incontinenza, fistole 
vescico - vaginali, fistole genito - urinarie, 
lesioni renali secondarie, ecc. Vengono 
riferiti molti casi dimostrativi, e viene 
descritta una tecnica per la cura delle 
fistole vescico-vaginali. 





Endoprostheses in Joint Lesions 


A Report of Personal Experience 


W. RUSSELL MacAUSLAND, M.D., D.A.B.* 


BOSTON, MASSACHUSETTS 


ERSONAL experience with prosthetic 
Pp reconstruction of joints began early 

in 1950, in the case of a mechanically 
defective hip joint secondary to congenital 
dislocation. Subsequently, indications for 
the method were recognized in osteoar- 
thritic and ankylosed hip joints, ununited 
or malunited fractures of the femoral 
neck, and avascular necrosis of the fem- 
oral head. Prosthetic reconstructions 
were also carried out in a few cases of 
rheumatoid arthritis and Marie-Striim- 
pell’s disease. The successful outcome ob- 
served repeatedly in these lesions at the 
hip joint led to extending indications to 
recent subcapital fractures of the femoral 
neck in elderly patients, as well as to 
lesions of other joints for which there 
has been no satisfactory treatment avail- 
able. 

The number of operative replacements 
at the hip joint now totals 110. Three 
prosthetic reconstructions have been per- 
formed at the shoulder joint and 4 replace- 
ments at the elbow joint. A prosthesis has 
been used at the metacarpophalangeal 
joint in 1 case. It is my purpose to dis- 
cuss the relatively new method of pros- 
thetic reconstruction in the light of this 
experience. 

Type of Prosthesis—An artificial fem- 
oral head fabricated of metha metha- 
crylate was used in a few of the early 
cases, but in all subsequent operations, at 
both the hip joint and other joints, solid 
nylon has been utilized for the part. This 
has been found to be a suitable plastic. 


*Surgeon-in-Chief, Orthopedic Department, Carney Hos- 
pital, Boston; Director of Orthopedic Surgery, Burbank 
Hospital, Fitchburg, Massachusetts and Elliot Community 
Hospital, Keene, New Hampshire. 

Read at the Eighteenth Annual Congress of the United 
States and Canadian Sections, International College of Sur- 
geons, New York, Sept. 13-17, 1953. 

Submitted for publication Oct. 19, 1953. 
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The prosthesis is shaped to conform to 
the normal contours of the extremity to 
be replaced. 

Replacement of the Femoral Head.— 
There is adequate reason for turning to 
a new method of treatment for such le- 
sions of the hip as arthritis, the ununited 
fracture of the neck of the femur, and 
aseptic necrosis of the femora] head. The 
procedures hitherto available have certain 
drawbacks and cannot be depended upon 
to produce consistently satisfactory re- 
sults. They have not stood the test of 
time. Even the most recently devised 
method of treating the arthritic hip, cup 
arthroplasty, which in concept appeared 
to hold great promise, is not giving en- 
couraging results. Because of this, and 
because of the disadvantages of technical 
difficulties and a tedious and prolonged 
postoperative regimen, the cup method is 
being abandoned by surgeons both in this 
country and abroad (Fig. 1). 

There is ample justification for con- 
sidering a new method of resolving the 
problem of treatment of recent subcapital 
fractures of the femoral neck. Almost all 
surgeons are in agreement that the popu- 
lar method of internal fixation has not 
proved the solution for such fractures.” 
No significant increase in the proportion 
of successful results has been observed 
when internal fixation is practised in com- 
bination with osteotomy or bone grafting. 
The incidence of nonunion is high, rang- 
ing from 20 to 30 per cent. The evolution 
of the fracture is uncertain, with the re- 
sult that avascular necrosis ensues in 
from 15 to 25 per cent of the cases, and 
osteolysis of the femoral neck or hyper- 
trophic arthritis develops in a not incon- 
siderable number. These sequelae, which 
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may supervene even years after a fracture 
has been accurately reduced and followed 
by union, are becoming a source of grave 
concern. 

A certain proportion of the failures 
with recent fractures is undoubtedly due 
to circulatory impairment, and a small 
proportion to faulty technic or the par- 
ticular slant of the fracture that results 
in slipping of the fragments. It is my 


opinion that the insecurity of the nail in 
the intramedullary cavity, despite the ac- 
curacy of reduction and the perfect posi- 
tion of the pin, is a factor underlying non- 
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union. Many times, in operating upon 
the hips of elderly patients —and it is 
usually an elderly person who sustains 
this type of fracture—the cortex of the 
femoral neck has been observed to be only 
a thin shell of bone and the medullary 
cavity filled with fatty tissue. It is pos- 
sible to thrust the index finger or the 
little finger down the cavity. How can a 
nail be rigid and immobilize the fragments 
under such conditions? Moreover, the 
fatty tissue bathes and, finally, coats the 
fractured surfaces when they are not 
maintained in perfect approximation, 


a 


Fig, 1—Roentgenogram in the case of a patient with 2 arthritic hips, 1 of which was treated by cup 


arthroplasty by an eminent orthopedic surgeon. 


Three years have elapsed since the operation, and 


the patient has never been able to walk without crutches. Pain has been constant and severe; even 
turning in bed is painful, The “cup” has rotated, and osteophytes have developed, 
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thus making bony union impossible. 

The internal fixation method also has 
several disadvantageous features. It is a 
prolonged traumatic procedure and shock- 
producing; many nailings occupy about 
two hours. Postoperative pain is common. 
The patient cannot be ambulatory early. 
Elderly patients are poor risks for such 
operations; they do not tolerate pain well, 
and it is important in their cases to avoid 
prolonged immobilization. 

In view of former concepts of the treat- 
ment of recent fractures of the femoral 
neck, there is certain to be adverse criti- 
cism of the replacement method. Admit- 
tedly, the time is not yet ripe for its 
broad application in these fractures. In- 
dications are being recognized in subcapi- 
tal fractures in elderly patients with a 
short life expectancy, and in recent frac- 
tures in younger patients when, for any 
reason, there is little chance of obtaining 
union by the internal fixation method. In 
the elderly patient one is always faced 
with the possibility of circulatory impair- 
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ment and a diminished reparative process, 
which militate against obtaining union. 
Moreover, the replacement operation is 
particularly suitable for the elderly pa- 
tient because of the simplicity of technic, 
which permits its execution within thirty 
minutes, its nontraumatizing character, 
the freedom it offers from postoperative 
pain, and the rapid recuperation. Indica- 
tions may be recognized even in younger 
patients when the element of time is im- 
portant. 

Operative Technic: The steps in technic 
have been described many times. There- 
fore, only certain details and refinements 
will be mentioned here, which have proved 
with continued experience to be of im- 
portance to the success of the procedure 
(MacAusland*). 

The exposure must be of sufficient extent 
to permit ease of operation as well as 
inspection of the entire joint area. Whether 
an anterior or a posterior incision is used 
will depend upon the surgeon’s preference. 
I use an anterior longitudinal incision 


Fig. 2—A, osteoarthritic hip in a woman 37 years of age, secondary to injury in childhood. B, 
roentgenogram taken after prosthetic reconstruction. The patient has a painless and stable hip 
joint with excellent motion. She walks without support and with a slight limp. 
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Fig. 3.—A, ununited fracture of the femoral neck with avascular necrosis of the femoral head after 

treatment by internal fixation five years previously. B, roentgenogram taken after prosthetic recon- 

struction, The patient regained a weight-bearing and functional hip joint; she walks without support 

with an imperceptible limp. Motion of the joint is unusually good, flexion being possible to well be- 
yond the right angle. 


carried down between the muscles. 

The anterior capsule is removed if it is 
thickened and edematous, with the syno- 
vial area filled with villi. In my opinion 
the excision of this segment of capsule in 
such cases contributes to the absence of 
postoperative pain. The capsule is pre- 
served when it is approximately intact. 

Dislocation of the femoral head often 
proves to be difficult, particularly in the 
case of an advanced arthritic process. In 
order to avoid undue trauma, it is advis- 
able to transect the femoral neck close to 
the acetabulum and then remove the head 
in toto or in pieces. 

In many cases it is necessary to deepen 
and reform the acetabulum for adaptation 
to the new head. The cavity should con- 
form in shape to the prosthetic device and 
should be slightly larger. Its depth should 
be sufficient to permit the artificial head 
to lie well within the socket. All surfaces 
should be smooth. As no type of reamer 
has been found efficient for this process, 
an electric burr is used for deepening the 
cavity and a reamer for smoothing the 
surface, 


It is of the greatest importance that the 


stem of the prosthesis lie in the position of 
slight valgus in the femoral neck; if it 
lies in too much valgus or in varus, pain 
and limited function will result. There- 
fore, the drill hole for the stem must be 
made in the direction of slight valgus, 
along the true axis of the femoral neck. 
The end of the drill, piercing the cortex, 
should just emerge from the femoral shaft 
below the greater trochanter. Care must 
be taken that the stem of the prosthesis 
coincides in length with the drill hole. 

The femoral neck is shaped with a spe- 
cial cutter which prepares a shelf to re- 
ceive the artificial head. 

Too much emphasis cannot be placed 
upon the importance of excising all osteo- 
phytes from both the femoral neck and 
the acetabular rim. The surgical field 
should also be inspected for loose frag- 
ments which may have been chipped off 
during the operation. 

Postoperative Regimen: An important 
factor in the success of the precedure is 
maintenance of the extremity in the posi- 
tion of abduction throughout the period 
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of recovery; otherwise, the pull of the 
adductor muscles will lead to deformity 
with restricted motion and limp. During 
the initial healing period, while the pa- 
tient is hospitalized, care is taken to main- 
tain the extremity in the position of 15 
degrees of abduction and slight internal 
rotation. It is after the patient leaves the 
hospital, when he must take it upon him- 
self to preserve abduction, that difficulty 
arises. The only precaution necessary is 
to keep both heels off the bed at night; 
yet a patient will sometimes ignore this 
simple instruction. Intervention was re- 
quired in 2 of my cases in which deformity 
developed through lack of cooperation on 
the part of the patient. 

Assessment of Case Material: Final 
evaluation of the results in this series of 
106 cases, in 4 of which bilateral opera- 
tions were performed, is not justified, be- 
cause of the follow-up period. The maxi- 
mum time lapse is only three and one-half 
years. In fact, the assessment of the 
method itself must remain indefinite until 
it has been put to further test. Basically, 
knowledge of the reaction of tissues to 
plastics and the resistance of these sub- 
stances under the stress of continued 
weight bearing is still incomplete. For 
this reason, it is possible only to present 
the impressions one receives in experience 
with the method and from observation of 
the short-term results. 

The replacement operation, simple in 
technic and producing minimal shock, in- 
volves little danger to life, even for elderly 
patients. There was no operative mortality 
in the entire series. Six patients died with- 
in the first three weeks from the usual 
complications in elderly persons. This 
record is somewhat remarkable in view 
of the fact that 25 per cent of the patients 
were over 70 years of age, 7 were in the 
eighties, and 1 patient was 94. 

There is little danger of operative in- 
fection. The wound broke down in 4 cases. 
One of these patients died six weeks later ; 
a second left the city and could not be 
traced, ahd in the remaining 2 cases the 
resulting motion was limited and the out- 
come only fair. 
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Recovery, when there are no complicat- 
ing factors, takes place in record time. The 
patient is comfortable by the third post- 
operative day. Motion begins to be free 
very early. A period of three weeks in 
bed with the hip in proper position, during 
which quadriceps contraction exercises 
and gentle motion are encouraged, is gen- 
erally recommended, but many patients 
are out of bed earlier. By the third week, 
walking with an arm walker is usually 
possible, and between the third and fourth 
weeks, the patient begins to use crutches 
and bears light weight on the involved 
extremity. Full weight bearing is possible 
a week later. Thereafter, active use of 
the joint is encouraged, facilitated by pro- 
tective support until the muscle strength, 
in particular the extensor power, has re- 
turned. The only exercises necessary are 
quadriceps contractions and gentle motion 
in flexion. Swimming and riding a sta- 
tionary bicycle are excellent forms of ex- 
ercise. 

The principal impression of the results 
has been the freedom from pain after the 
operation and the good range of motion 
gained within a short period of time. Only 
12 of the 106 patients, 4 of whom under- 
went bilateral operations, complained of 
postoperative pain in the hip joint, and 
in 2 of these it was negligible. This is 
extraordinary when one considers the se- 
vere and prolonged disability in the ma- 
jority of cases of arthritic hips and un- 
united fractures. There were 5 patients 
who complained of pain in the anterior 
muscles of the thigh or in the outer portion 
of the buttock. Since a patient seeks relief 
from incapacitating pain, rather than an 
improvement in function or correction of 
deformity, this observation on the absence 
of postoperative pain is significant. 

It follows naturally that, because of the 
freedom from pain, the patient tends to 
be cooperative in carrying out postopera- 
tive mobilizing measures. Movements are 
good immediately, and no decrease in mo- 
tion, but rather an improvement, is usu- 
ally observed in follow-up examinations. 
In the presence of good muscle power, full 
extension and motion in flexion to 90 de- 
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Fig. 4.—A, recent subcapital fracture in an elderly woman. B, roentgenogram taken after treatment 
of the fracture by the replacement operation. A painless, stable and functional hip joint resulted. 
The patient walks without support and has no limp. 


grees are regained. Only about 13 per cent 
of the patients in the series under discus- 
sion failed to recover at least 75 degrees of 
flexion. Rotational] movements, abduction 
and adduction are free and of sufficient 
range. 

When it comes to estimating the rehabil- 
itation of the patient, there is almost need 
to consider each case individually, so many 
and varied are the factors to be weighed. 
Some elderly patients, for instance, lack 
the capacity to cooperate; others are senile 
or have circulatory impairment, poor mus- 
culature or complicating pathologic change 
elsewhere. Another factor to be considered 
is the severity and extent of the preopera- 
tive disability. The presence of pathologic 
change in other joints may be a handicap. 
The temperament of the patient is not a 
factor to be ignored in estimating the 
outcome. 


Approximately 50 per cent of the 106 
patients were in the osteoarthritic group. 
The process in about half of the cases 
had been the result of norma] deterioration 
and wear and tear on the joint. A mechani- 
cal derangement of the hip joint had been 
the underlying cause in 28 cases, traceable 
in some instances to a preexistent lesion 
such as Perthes’ disease, congenital dis- 
location or slipping of the capital epiphy- 
sis, and in other cases to trauma incident 
to occupation or injury. 

Practically every patient in this arthritic 
group had a history of prolonged and pro- 
gressive disability from constant pain, 
limp and stiffness. In many instances any 
movement, even that of rising from a 
chair or turning in bed, caused pain. Walk- 
ing was difficult or impossible in several 
cases, even with the aid of crutches. Many 
patients had not worked for years. 
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Fig. 5.—Prosthesis to replace the upper humeral 

extremity. Provision is made for reattachment of 

the musculotendinous cuff in the area correspond- 

ing to the greater trochanter. Nylon washers pro- 

vide better fixation when no bone fragment re- 
mains attached to the cuff, 


All traceable patients in the arthritic 
category are capable of bearing weight on 
the involved extremity and are ambula- 
tory to the extent of their mental and 
physical capacities. Approximately one- 
third of them use no support in walking. 
Several patients feel safer using a cane 
when walking on the street or climbing 
stairs. The majority walk well, some with 
no limp and others with an imperceptible 
limp. When there is a decided limp, or 
when two canes or crutches are required, 
there is usually a handicapped pathologic 
factor elsewhere. In general, the activity 
of all patients has increased because of 
the relief from pain. 

An interesting observation is the steady 
improvement as time goes on. Several pa- 
tients are able to drive cars; others report 
that they bicycle regularly; and not a few 
are back at their normal occupations, such 
as managing a grocery store and house- 
keeping. 

Figure 2A is a preoperative roentgeno- 
gram of an osteoarthritic hip treated by 
the replacement method, and Figure 2B is 
a follow-up roentgenogram. 

There were 5 cases of rheumatoid arthri- 
tis in the series. In treating these patients 
it was observed that the nature of the 
lesion precluded securing the complete co- 
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operation of the patient in postoperative 
treatment. It is impossible to estimate the 
results in these cases. They cannot be 
considered satisfactory. 

Three of the 5 patients treated for 
Marie-Striimpell’s disease underwent bi- 
lateral operations. In 2 the results were 
particularly gratifying. One of the 2 pa- 
tients, a young women 30 years of age, had 
been disabled for more than thirteen years 
and even bedridden at times. The other, 
a man aged 382, had suffered intense pain 
for seven years, which prevented sleeping. 
Both patients had been so severely crippled 
that they were unable to sit in a chair 
with comfort. Pain was relieved after the 
replacement operations. Both patients are 
again taking part in normal life. They can 
walk and sit with comfort, and ride in an 
automobile. The male patient, in fact, 
drives his car. He has also returned to 
work. These patients are still handicapped 
by the involvement of the spine and the 
face points toward the ground, but in eval- 
uating the replacement operation in these 
cases the postoperative capacity for activi- 
ty must be compared with the preoperative 
disability. 

Another patient with Marie-Striimpell’s 
disease, whose right hip was recently oper- 
ated upon, is making excellent progress. 
She was able to walk about the house with- 
out support within a few months after 
the operation. 

The cases of ununited fractures of the 
femoral neck and aseptic necrosis of the 
femoral head, of which there were 20 in 
the series, show very good results. The 
range of motion in the hip joint is good 
in all except 2 cases. All patients are am- 
bulatory and bearing weight. Eighty per 
cent walk without protective support or 
use a cane only when tired or walking on 
the street. The majority of the patients 
have an imperceptible limp. With the ex- 
ception of 4 patients all are leading active 
lives, the majority as housewives, 1 as a 
teacher and another as a mechanic. One 
patient is able to exercise her horses. 

The patients in this group are particu- 
larly pleased with the result of the opera- 
tion. As a rule, they had suffered a great 
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deal of pain and motion had been restricted 
for a long time. A and B, Fig. 3, are 
roentgenograms of a typical ununited frac- 
ture with aseptic necrosis which was 
treated by the replacement method. 
Thirty-two fresh subcapital fractures 
are included in the series. Indications for 
the replacement operation in these cases 
had been carefully defined in accordance 
with the principles already mentioned. 


The results were surprisingly good. Be- 
cause of the advanced age of the patients, 
50 per cent of them being 75 years of age 
or older, 4 in the eighties and 1 over 90, 
it was to be expected that the mortality 
rate would be high. It was in this group 
that 5 of the 6 early deaths in the series 
occurred, from complications. None of the 
surviving patients has complained of pain. 
All patients except 4 have weight-bearing 
and functional hips. One of the patients 
in the group of 4 who are not ambulatory 
is 94 years old; she had not walked prior 
to the fracture. Two others, aged 80 and 
85 respectively, are senile and have com- 
plicating pathologic processes. None of 
these 3 patients is bedridden, and all are 
free from pain. The fourth patient suf- 
fered a cerebral attack one week after the 
operation and has to be helped into a 
walker; the hip joint itself is painless and 
has good motion. 

Approximately 50 per cent of the pa- 
tients who have weight-bearing and func- 
tional hips walk without support, half of 
them with no limp and the remaining half 
with an imperceptible limp. All the other 
patients in the group, several of whom 
have complications such as generalized 
arthritis, use a cane or crutches in walking, 
and the majority of them have a limp. 

The preoperative and _ postoperative 
roentgenograms of a fresh subcapital frac- 
ture that was treated by the replacement 
method are shown in Figure 4. 

Complications: As a rule, complications 
are the result of lack of attention to techni- 
cal details. The use of a prosthesis with 
too long a stem will result in the develop- 
ment of painful bursitis in the subtrochan- 
teric region. If the femoral neck is cut 
too short, or the acetabulum not deepened 
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sufficiently, or proper care not taken to 
maintain the extremity in correct position 
during the early postoperative days, the 
prosthesis may become subluxated or dis- 
located. The insertion of the prosthesis 
in the position of too much coxa vara or 
valga instead of slight valgus will result 
in pain and limited motion. When the 
acetabular cavity is not properly deepened 
and smoothed, bony spurs may form and 
cause pain. The surface of the prosthesis 
itself may become eroded if roughened 
areas remain in the acetabulum. Adduc- 
tion deformity will develop if care is not 
taken to preserve the abductor power by 
maintaining the extremity in proper posi- 
tion. 

Replacement of the Humeral Head.—In 
the past, the person with a comminuted 
fracture of the head of the humerus, or 
a severe fracture-dislocation of the shoul- 
der with comminution, could be offered 
little hope of obtaining a satisfactory joint. 
It reduction was attempted, the result was 
invariably a painful arthritic joint with 
limited motion; if the humeral head was 
excised, the joint became unstable and the 
power of abduction diminished. 


Three fracture-dislocations of the shoul- 
der with extensive destruction have been 
treated by the replacement operation. In 
the first case, a regular femoral head pros- 
thesis was used. Extensive cicatrization 
was observed in the musculotendinous cuff. 
When the patient was recently examined, 
three and one-half years after the opera- 
tion, all motions of the shoulder except 
abduction were normal. The patient was 
working as a housekeeper and, because of 
the compensatory scapulohumeral func- 
tion, she was little handicapped by the loss 
of abductor power. 

At the time of this first shoulder replace- 
ment, it was realized that a femoral head 
prosthesis is ill adapted to the shoulder 
joint, and that no provision is made for 
reattachment of the avulsed musculoten- 
dinous cuff, should it prove feasible. A 
new type of prosthesis was designed which 
has thus far been used in 2 cases of frac- 
ture-dislocation (Fig. 5). 

Unfortunately it is impossible to judge 
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the efficacy of this new prosthesis in these 
cases, because of the fact that neither of 
the patients was interested in carrying out 
postoperative exercises. Neither patient 
complains of pain, and both are working, 
but voluntary abduction is limited to about 
35 degrees because of contraction of the 
pectoral muscle group. Further experience 
with the replacement method at the shoul- 
der will be needed before conclusions can 
be drawn as to its effectiveness. 
Replacement of the Lower End of the 
Humerus. — Occasionally the surgeon is 
called upon to treat a painful unstable 
elbow joint that is an extreme handicap 
to the patient. This condition may be the 
result of a severely comminuted fracture 
of the lower end of the humerus or a frac- 
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ture-dislocation of the elbow, which has 
been treated operatively and bone frag- 
ments removed. In other cases there is a 
bone defect existing as the result of ex- 
cision in the attempt to correct a deformity 
such as a cubitus valgus. Nonunion of a 
fracture in the supracondylar region may 
also result in a painful and useless joint. 

When there is extensive disorganization 
of the articular surfaces with bone loss or 
a large bone defect, surgeons formerly 
had no means of restoring a stable and 
functional joint. The gross incongruity or 
bone loss precluded the use of fascial 
arthroplastic measures. In the case of an 
ununited supracondylar fracture, bone- 
grafting would ordinarily be indicated, 
but when the fracture is close to the joint 


Fig. 6.—A, ununited supracondylar fracture close to the elbow joint, of eleven years’ duration. E]- 
bow was unstable and painful. B, roentgenograms taken after replacement of the lower humeral ex- 
tremity by a prosthesis. Markers indicate the condylar area of the prosthesis. 
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Fig. 7.—Photographs taken six months after the replacement operation. The joint is painless and 
stable. Extension is practically normal, and flexion is possible to 30 degrees above the right angle. 


the insertion of a graft is not feasible. 

Replacement operations have been car- 
ried out in 3 elbow joints, representing 
respectively each of the conditions de- 
scribed. In addition, a fourth case, in 
which there was a fresh shattering inter- 
condylar fracture with displacement of the 
condyles, has been treated by this method. 
This is a type of fracture in which satis- 
factory alignment cannot be obtained by 
conservative or operative means, and the 
prognosis as to function is always grave 
after reduction. Arthroplasty is ruled out 
for the reasons aforementioned. 

The replacement operation has given 
excellent results at the elbow joint, and the 
patients are exceedingly well pleased. 
Three patients are using the newly con- 
structed joint all the time, 1 in working 
in a grocery store, another at typing, and 
the third in farming. The fourth patient, 
who is an older woman, has a good func- 
tional elbow. Figure 6 is preoperative and 
postoperative roentgenograms of the un- 
united supracondylar fracture that was 
treated by the replacement method. The 
postoperative photographs, taken six 
months after the operation, show the range 
of motion (Fig. 7). 

Replacement of the Metacarpal Head.— 
Prosthetic reconstruction was carried out 


in 1 case of a malununited fracture of the 
distal metacarpal extremity. The fracture 
had been of the crushing type commonly 
seen in the finger of the prizefighter. 

Considerable disability may result if the 
fracture is not properly treated and the 
fragments unite in poor position. The 
joint is painful, and, because of the dis- 
rupted mechanics, the finger no longer 
functions properly and the gripping power 
of the hand is reduced. Although some 
measure of success has been reported from 
the use of arthtoplastic procedures in 
these cases, there is always the danger of 
producing an unstable joint because of the 
necessity of removing sufficient bone to in- 
sure motion. It has also been my experi- 
ence that, regardless of the nature of the 
interposition material, it is always bulky 
in these small joints, making closure of 
the capsule difficult. 

The patient who was treated by replace- 
ment of the metacarpal head had suffered 
pain and weakness of the index finger for 
ten months. He also complained of loss 
of grip. Since he was a mechanic, work- 
ing had been impossible and he had been 
receiving compensation. 

The prosthesis introduced was slightly 
smaller than the normal metacarpal head 
of the sound index finger. 





Fig. 8.—A, malunited fracture of the distal end of the second metacarpal bone. B, roentgenogram taken 
after replacement of the metacarpal extremity. (By permission of American Journal of Surgery.) 
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Fig. 9.—Photographs showing range of motion in flexion and extension. The patient is doing con- 
struction work. (By permission of American Journal of Surgery.) 


Six weeks after the operation, the pa- 
tient requested permission to return to 
work. He has been working now for nearly 
two years. At present he is doing con- 
struction work, and he has reported that 
the joint is painless and useful and feels 
as “good as new.” Figures 8 and 9 are the 
preoperative and postoperative roentgeno- 
grams and show the range of motion ob- 
tained in this case. 


COMMENT 


My experience, which appears to co- 
incide with that of many other observers, 
would justify confidence in the tolerance 
and durability of prosthetic materials. 
Thus far there has been no evidence of re- 
action in the tissues, no loosening of the 
prosthetic device, and no undue wear on 
the artificial head, except in 1 instance in 
which the acetabulum was not properly 
smoothed. In a case in which an oppor- 
tunity was afforded to study the patho- 
logic changes about the new femoral head, 
when intervention was indicated for a 
second injury at the hip joint, it was ob- 
served that a new capsule had formed, 
which was filled with fluid. 


SUMMARY 


A discussion of a method of prosthetic 
reconstruction of joints is presented on 
the basis of personal experience with the 
procedure as carried out in 110 hip joints, 
3 shoulder joints, 4 elbows and 1 distal 
metacarpophalangeal joint. 


Mention is made of the lesions of these 
joints which have long been recognized as 
real therapeutic problems, and the justifi- 
cation for considering a new method is 
pointed out. 

Attention is called to the details and re- 
finements of technic that are considered 
important to the success of the operation. 

The impressions received in experience 
with the method and from observation of 
relatively short-term results are recounted. 
The operation, because of its simplicity, 
involves little danger to life and little 
danger of operative infection. The period 
of rehabilitation is relatively short, which 
is a great advantage to an elderly patient. 

The most striking features of the re- 
sults have been the freedom from post- 
operative pain and the rapid recovery of 
a good range of motion. From the stand- 
point of rehabilitation there have been few 
disappointing results. All 106 patients who 
underwent replacement operations on the 
hip joint, 4 of them on both hips, are 
ambulatory and bearing weight on the in- 
volved extremity, except 4. Their activity 
varies in accordance with their mental and 
physical capacities. 

Experience in prosthetic reconstruction 
of joints other than the hip is still limited. 
In the few shoulder and elbow joints in 
which the procedure has been carried out, 
it has been found to offer the same ad- 
vantages as when used at the hip joint. 
The results for the shoulder cannot be es- 
timated, but in the 4 cases of reconstruc- 
tion of the elbows and the single case of 
reconstruction of the metacarpophalangeal 
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joint the outcome has been excellent. 

Thus far, the author considers that there 
is ample justification for his confidence in 
the tolerance and durability of plastic 
material. 


ZUSAM MENFASSUNG 


Es wird eine Methode der Wiederher- 
stellung von Gelenken mit Hilfe von Pro- 
thesen erértert, wobei sich der Verfasser 
auf seine eigenen Erfahrungen an 110 
Operationen des Hiiftgelenks, drei des 
Schultergelenks, vier des Ellbogengelenks 
und einer am distalen Metakarpophalan- 
gealgelenk beruft. 

Die seit langem als echte therapeutische 
Probleme anerkannten Erkrankungen, 
von denen diese Gelenke befallen waren, 
werden angefiihrt, und die Berechtigung, 
in solchen Fallen eine neue Methode in 
Betracht zu ziehen, wird hervorgehoben. 

Auf die Einzelheiten und Verfeinerun- 
gen der Technik, die fiir den Erfolg der 
Operation als wichtig angesehen werden, 
wird hingewiesen. 

Die von der Anwendung der Methode 
und auf Grund verhaltnismassig kurzfri- 
stiger Beobachtung der Ergebnisse gewon- 
nenen Eindriicke werden wiedergegeben. 
Dank ihrer Einfachheit birgt die Opera- 
tion nur geringe Gefahren fiir das Leben 
und chirurgischer Infektion in sich. Die 
Wiederherstellung erfolgt verhaltnismas- 
sig rasch, worin fiir altere Kranke ein 
grosser Vorzug liegt. 

Das Eindrucksvollste an den Ergebnis- 
sen sind das Ausbleiben postoperativer 
Schmerzen und die schnelle Wiedergewin- 
nung eines guten Bewegungsradius. Es 
liegen nur wenige enttéuschende Ergeb- 
nisse hinsichtlich der Wiederherstellung 
vor. Samtliche 106 Kranke, die wegen 
Ersatz des Hiiftgelenks, vier davon dop- 
pelseitig, zur Operation kamen, sind am- 
bulant und belasten—mit Ausnahme von 
vieren—das erkrankte Glied. Der Grad 
ihrer Aktivitat ist unterschiedlich ent- 
sprechend ihrem geistigen und physischen 
Allgemeinzustand. 

Die Erfahrungen mit der Wiederher- 
stellung mittels Prothesen von anderen 
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Gelenken als dem Hiiftgelenk sind noch 
recht beschrankt. An den wenigen Schul- 
ter-und Ellbogengelenken, an denen das 
Verfahren angewendet wurde, hat sich 
gezeigt, dass die Vorziige die gleichen sind, 
die am Hiiftgelenk beobachtet werden. 
Was die Endergebnisse betrifft, so lasst 
sich iiber das Schultergelenk noch nichts 
aussagen; an den vier Ellbogenoperatio- 
nen und an dem einen Fall der Wiederher- 
stellung des Metakarpophalangealgelenks 
jedoch sind die Resultate ausgezeichnet. 

Auf Grund seiner bisherigen Beobach- 
tungen glaubt der Verfasser, dass sein 
Vertrauen in die Vertraglichkeit und die 
Dauerhaftigkeit des plastischen Materials 
in hohem Masse gerechtfertigt ist. 


RESUMO 


E apresentada a discussao de um meto- 
do protetico para reconstrucao de articu- 
lagdes, baseado na propria experiencia do 
autor, sendo que praticou éle o seu proces- 
so em 110 quadris, 3 6mbros, 4 cotovélos e 
num caso na articulacao distal metacarpo- 
falangiana. 

Sao descritas as lesdes dessas articu- 
lagdes sempre reconhecidas como um in- 
trincado probléma terapeutico, sendo por 
fim justificada a base do novo metodo 
preconizado. 

Os detalhes e minucias da nova técnica 
sao realcados, sendo éles considerados da 
maior importancia no resultado do trata- 
mento. Os resultados colhidos com ésse 
metodo sao apreciados, embora baseados 
numa observacaéo ainda curta. O periodo 
de re-habilitacao é relativamente pequeno, 
sendo a intervencéo simples, sem acarre- 
tar grandes riscos para a vida ou possibili- 
dade pronunciada de infeccao operatoria. 
Descreve o autor detalhes dos casos opera- 
dos, apreciando-os devidamente, especial- 
mente quanto aos resultados obtidos que 
sao comparados cuidadosamente. 


RIASSUNTO 


Viene posto in discussione un metodo 
di ricostituzione protesica delle articola- 
zioni in base alla esperienza dell’autore 
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che ha applicato tale metodo su 110 arti- 
colazioni dell’anca, 3 della spalla, 4 del 
gomito ed una metacarpofalange. 

Vengono specificate le lesioni di tali 
articolazioni, che costituivano dei veri 
problemi, terapeutici, e vengono indicate 
le ragioni che consigliarono di adottare il 
nuovo metodo. Viene richiamata |’atten- 
zione su quei dettagli di tecnicac che sono 
rvento considerati i portanti ai fini della 
buona riuscitad dell’intervento Vengono 
esposte le impressioni suggerite dall’es- 
perienza dia tale metodo e dallo studio 
dei risultati a distanza. Data la sua sempli- 
cita, l’intervento comporta pochi pericli, 
sia per la vita sia d’infezione operatoria. 
I] periododi riabilitazione é relativamente 
breve, il che é della massima imporanza 
perpax pazienti in eta avanzata. I vantag- 
gi pitt evidenti consistono in un periodo 
post-operatorio del tuttoindolore e in un 
rapidor ricupero di una buona motolita. 
Dal punto di vista della rabilitazione si 
sono avuti pochi risultati negativi. Tutti 
i 106 pazienti (4 bilaterali) che furono 
operati all’anca camminano e poano pesi, 
tranne 4, e la loro attivita é quella consen- 
tita dalla loro capicita mentale e fisica. 
L’esperienza sulle altre articoazioni é an- 
cora limitata. Nei pochi casi in cui il 
metodo venne usato su spalle e gomii, si 
ottennero gli stessi risultati conseguiti 
operando sull’anca. A parte le spalle (i 
cuisultati non possono ancora essere giu- 
dicai) ; nei 4 casi in cui si praticd |’artro- 
plastica del gomito e nel caso in cui si 
pratico quella dell’articolazione metacar- 
po-falangea, i risultati furono eccellenti. 
A tutt’oggi l’autor considera che si possa 
nutrire piena fiducia sulla tollerabilita e 
sulla durata delle materie plastiche. 


RESUME 


L’auteur présente une technique per- 
sonnelle de reconstruction des articula- 
tions. L’auteur a opéré de la sorte 110 
articulations de la hanche, —3, de l’épaule, 
—4, du coude et une de I’articulation mé- 
tacarpo-phalangienne. 

Les lésions associées a ces articulations 
sont d’importance; done un procédé nou- 
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veau de prothése doit étre pris en con- 
sidération. L’auteur décrit son procédé 
avec force détails. I] donne ses résultats 
immédiats, avec considération sur la sim- 
plicité de la technique, le peu de danger 
pour la patient et surtout le temps trés 
court de réhabilitation. Les points les plus 
importants sont l’absence 4 peu prés totale 
de douleur post-opératoire et le grande 
facilité des mouvements. Si l’auteur a 
surtout une expérience de la reconstruc- 
tion de la hanche, celle du coude et de la 
phalange métacarpienne est aussi heure- 
use. Jusqu’é maintenant l’auteur semble 
étre satisfait avec l’emploi de substances 
plastiques. 


RESUMEN 


Se presenta un discusién de un método 
de reconstrucci6n protésica de las articu- 
laciones, basada en experiencias persona- 
les, con el procedimiento llevado a cabo en 
110 articulaciones de cadera, 3 de hombro, 
4 de codo y 1 metacarpofalangica. 

Se hace mencion de las lesiones articu- 
lares que han sido reconocidas por largo 
tiempo como verdadero problema _ tera- 
petitico, justificandose la consideracién de 
un nuevo método. 

Las impresiones obtenidas experimenta- 
do el método y a partir de resultados a 
corto plazo se relatan. A causa de su 
simplicidad, la operacién implica poco 
peligro con respecto a la vida y con re- 
specto a infeccién operatoria. El periodo 
de rehabilitacién es relativamente corto, 
lo cual constituye una gran ventaja para 
el paciente viejo. 

Los hechos mas sobresalientes de los 
resultados, han sido la ausencia de dolor 
postoperatorio y la recuperacién rapida 
con buena amplitud para el movimiento. 
Desde el punto de vista de la rehabilita- 
cién, han habido algunos resultados desa- 
lentadores. Los 106 pacientes operados 
sobre la articulacién de la cadera, 4 de 
ellos de ambas caderas, se encuentran am- 
bulatorios y apoyando peso sobre la extre- 
midad afectada con excepcién de 4. Su 
actividad varia de acuerdo con su capaci- 
dad fisica y mental. 
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La experiencia sobre reconstruccién 
protésica articular es limitada todavia. En 
los pocos casos de articulacién de hombro 
y codo en los cuales se ha empleado el 
procedimiento, las ventajas encontradas 
han sido las mismas que para la articula- 
cién de la cadera. Los resultados sobre 
el hombro nu pueden ser estimados, pero 
en los 4 casos de reconstruccién del codo y 
en un caso tnico de articulacién meta- 
carpofalangica los resultados han sido 
excelentes. 

El autor considera que, existe justifica- 
cién amplia para su confianza en la tole- 
rancia y durabilidad del material plastico. 
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No man succeeds in everything he undertakes. In that sense we are all 
failures. The great point is not to fail in ordering and sustaining the 
effort of our life. In this matter vanity is what leads us astray. It hurries 
us into situations from which we must come out damaged; whereas pride 
is our safeguard, by the reserve it imposes on the choice of our endeavour 
as much as by the virtue of its sustaining power. 


—Conrad 





Arteriosclerosis Obliterans of the Lower 


Extremities; Its Segmental Nature 


and Surgical Implications 
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sclerosis of the lower extremities re- 

sult from atheromatous narrowing 
of the main arterial channel. The more 
severe manifestations, crippling claudica- 
tion and impending gangrene, result as a 
rule from thrombotic occlusion. It is in- 
creasingly recognized that such throm- 
botic occlusions are often limited and seg- 
mental. This has reawakened interest in 
direct surgical procedures on the throm- 
botic segment to improve the peripheral 
circulation. Most outstanding of these op- 
erations are the disobstructing thrombo- 
endarterectomy of J. Cid dos Santos! of 
Lisbon (1947) and the vein grafts of 
Kunlin? of Paris (1949) and Fontaine® of 
Strasbourg (1950). 

European vascular surgeons have now 
had approximately six years of experience 
with these new methods, while American 
surgeons have only recently become inter- 
ested. Important contributions to the 
literature have been made in the past two 
years by the following American authors: 
Wylie, Kerr and Davies‘ of San Francisco, 
Freeman, Wylie and Gilfillan® of San 
Francisco, and Julian, Dye, Olwin, and 
Jordan® of Chicago. 

I hope here only to present the current 
knowledge of the subject as I have gleaned 
it from visits to vascular surgery centers 
in Europe and from a limited personal ex- 
perience with these procedures on dogs 
and human subjects. It is intended that 
this article shall furnish a summary of 
the subject to date. 

°Diplomate, American Board of Surgery. 

Read at the Eighteenth Annual Congress of the United 
States and Canadian Sections, International College of Sur- 


geons, New York, Sept. 13-17, 1953. 
Submitted for publication Dec. 12, 1953. 


T HE ischemic manifestations of arteri- 


Recognition of Segmental Arterial Oc- 
clusion.—Recognition of the segmental na- 
ture of thrombotic occlusion has been de- 
layed by a common misconception. When 
no pulsation is detectable and oscillometric 
readings are nearly zero from the com- 
mon femoral level downward, it seems en- 
tirely logical to presume that the main 
arterial channel is occluded the entire 
length of the limb. Only the increased use 
and correct interpretation of aortograms 
and femoral arteriograms brought out the 
true state of affairs—often a limited seg- 
ment of occlusion with a normally patent 
main arterial channel proximally and dis- 
tally. Peripheral pulses are absent, and 
oscillometric readings are near zero below 
the groin, only because blood enters the 
patent distal main channel by collaterals 
under such low pressure that pulsation is 
negligible and undetectable. 

Segmental occlusion should be suspected 
in every case of chronic arterial insuffi- 
ciency in which peripheral pulsations are 
absent and there are good proximal pulsa- 
tions at the aortic or the common femoral 
level. A limited occlusion should be sus- 
pected whenever oscillometric readings are 
slightly greater below the knee than above. 
It should be suspected whenever claudica- 
tion is pronounced and other evidences of 
peripheral arterial ischemia are minimal 
or totally absent. The final diagnosis de- 
pends on roentgen visualization of the en- 
tire peripheral vascular system by aorto- 
graphic or arteriographic study. 

The illustrations shown are instances of 
segmental occlusion observed in my own 
practice (Figs. 1 and 2). 

Clinical Manifestations of Segmental 
Occlusion. — The clinical manifestations 
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Fig. 1—A, segmental thrombosis of lower third of femoral artery. Suitable for a vein graft, although 

grafts at popliteal level offer poor prognosis, B, segmental occlusions of middle third of femoral ar- 

tery. Excellent collateral circulation. C, segmental thrombosis of middle third of femoral artery. 
Occlusion is incomplete and patchy. Most of collaterals arise from the femoral profunda. 


are fairly characteristic. The early ap- 
pearance of. claudication on walking two 
blocks or less seems common to all cases. 
On elevation the foot usually becomes ca- 
daveric, and on lowering there is a delay 
in vein filling and reactive hyperemia. Pul- 
sations are absent in the dorsalis pedis, 
posterior tibial and popliteal arteries and 
usually present in the common femoral 
artery or the upper portion of the aorta. 
When collaterals are good the foot is rela- 
tively warm, the veins are well filled, the 
skin is well nourished and there are no 
color changes or evidences of impending 
gangrene. With less adequate collaterals 
there may be coldness and pallor of the 
foot, discoloration of one or more toes or 
small areas of digital gangrene. Whereas 
segmental thrombosis cannot be diagnosed 
from clinical manifestations alone, it is 


frequently present when claudication 
exists in the absence of other signs and 
symptoms of peripheral ischemia. 
Surgical Procedures for Segmental Ar- 
terial Occlusion.—Until recently surgical 
procedures to improve the peripheral cir- 
culation in cases of arteriosclerosis ob- 
literans have been very limited. The most 
popular has been sympathectomy. Recog- 
nition of the frequent segmental] nature of 
the process led Leriche to advocate simple 
excision of the thrombosed segment, or 
arterectomy. According to Leriche, the 
diseased arterial segment becomes a dis- 
eased focus of sympathetic fibers and a 
source of baneful reflexes producing vaso- 
spasm in the anastomotic network of ves- 
sels. Arterectomy, the removal of the seg- 
ment of artery that is occluded by throm- 
bosis, is presumed to remove the origin of 
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these abnormal reflexes and to result in 
vasodilatation with improvement of col- 
lateral circulation. Leriche’ reported fa- 
vorable results from femoral arterectomy 
in approximately 76 per cent of cases of 
arteriosclerosis obliterans and in 55 per 
cent of cases of thromboangiitis obliter- 
ans. Arterectomy remained the only di- 
rect surgical procedure for localized arte- 
riosclerosis obliterans until J. Cid dos 
Santos described thromboendarterectomy 
and Kunlin and Fontaine reawakened in- 
terest in vascular grafts. Surgical pro- 
cedures available today are sympathecto- 
my, arterectomy, thromboendarterectomy, 
vascular graft and vascular shunt. This 
paper will be concerned chiefly with 
thromboendarterectomy and vascular 
grafts. 

Thromboendarterectomy: This is a dis- 
obstructing operation first reported by J. 
Cid dos Santos! in a note to the French 
Academy of Surgery in 1947. The extent 
of the thrombosis was determined by 


Fig. 2—A, thrombotic occlusion of the right common and external iliac arteries. 
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arteriographic study and the patency of 
the lumen restored by removal of a rim 
of media, the intima and the enclosed 
thrombus. The pathologic basis of the 
operation is a natural plane of cleavage 
within the media in the arteriosclerotic 
vessel. Dos Santos’ original operations 
were executed through two or three inci- 
sions in the obliterated segment of ar- 
tery. The intima and thrombus were 
reamed out with special long-handled in- 
struments through transversely placed in- 
cisions, one at the upper and the other at 
the lower end of the occlusion and possibly 
one in the center. Reboul, as was reported 
by Bazy, simplified the operation by incis- 
ing the entire anterior wall of the vessel 
down to the intima and reaming out the 
intima and the enclosed thrombus under 
direct visualization. Kunlin contributed to 
the technic by emphasizing the desirability 
of suturing down the intima at the distal 
extremity of the disobstruction to prevent 
dissection of the vessel wall by the oncom- 


Right common 


femoral artery is patent. Irregular filling of the left iliac vessels due to arteriosclerotic involvement. 
B, segmental thrombosis of lower aorta and common iliacs (Leriche’s syndrome). Collateral circula- 
tion mainly through inferior mesenteric artery. 
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ing stream of blood, i. e., to prevent the 
formation of a dissecting aneurysm. In 
dos Santos’ opinion postoperative system- 
ic heparinization is an essential part of 
the procedure. He has shown that if ar- 
terial patency is maintained with the help 
of heparin for approximately eleven days 
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definitely. According to dos Santos, what- 
ever may be the future of this new opera- 
tion, the fact remains that arterial in- 
timectomy followed by systemic heparini- 
zation for some days may result in a 
permanently free arterial lumen. In the 
United States, Freeman introduced re- 


gional heparinization to the procedure, 
thus increasing the possibility of good 
results. 


the disobstructed segment acquires a new 
and smooth intima, which enhances the 
likelihood that it will remain patent in- 


Z. 


INTIMA AND THROMBUS 


THROMBOSED SEGMENT 
FEMORAL ARTERY 


PATENT ARTERIAL BRANCH 


3. (\ 


INTIMA AND THROMBUS 


Fig. 3.—Thromboendarterectomy of the lower left femoral artery. Pott’s serrated ductus clamps are 
placed across the artery several cm. proximal and distal to the thrombosed segment. All arterial 
branches entering the unoccluded and occluded isolated arterial segment are temporarily ligated with 
small rubber bands. With all avenues of entrance of blood into the isolated segment controlled, a 
single long incision is made in the anterior wall of the artery, extending the entire length of the iso- 
lated segment (beyond the thrombosed section at each end), and is deepened through the intima and 
media onto the sequestrum. A well-defined cleavage plane between the media and the sequestrum 
(intima and enclosed thrombus) is encountered. A Smithwick dissector is used to free the sequest- 
rum completely from the vascular wall. The arterial intima is incised circumferentially at the lower 
and upper ends, just within the distal occluding clamps, and the intima and the enclosed thrombus 
(sequestrum) are removed. The arteriotomy incision is closed with a single over and over suture of 
No. 00000 Deknatel arterial silk. Before closure of the lower end of the arteriotomy, the intima at 
this area is tacked down to prevent dissection at this site by the oncoming stream of blood, Regional 
heparinization is instituted after the method of Freeman. 


300 
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Fig. 4.—A, segmental occlusion of the right common, external and internal iliac arteries. Sympa- 


thectomy, with no appreciable improvement. Subsequent thromboendarterectomy from the bifurcation 
of the aorta down to the common femoral artery. Early success with restoration of popliteal pulsa- 
tion and a warm foot. Secondary thrombosis with cessation of anticoagulant therapy on the tenth 
postoperative day. Amputation required because of ischemic pain (no gangrene) a month after 
thromboendarterectomy. 8B, traumatic thrombotic occlusion of left external iliac artery injury to 
artery sustained elsewhere, incident to a low ureterotomy). Simultaneous sympathectomy and iliac 


thromboendarterectomy, with excellent results. 


Return of popliteal pulsation and improvement of 


claudication. 


The principles involved in thromboen- 
darterectomy are illustrated in Figure 3. 
Figure 4 shows arteriograms of 2 patients 
surgically thromboendarterectomized by 
myself. 

Autogenous Vein Grafts in the Treat- 
ment of Segmental Arterial Occlusion: The 
second direct surgical procedure for seg- 
mental thrombosis in the lower extremi- 
ties is reconstitution of the main arterial 
channel by vascular grafts. Ideal repair 
includes the use of an autogenous arterial 
graft isoproportionate to the thrombosed 
artery, but such grafts are not readily 
available clinically. The technic usually 
has included the readily available saphen- 
ous or femoral vein. The larger size of 
the femoral vein makes the actual per- 
forming of the anastomosis easy. When 
subjected to arterial pressure, however, a 


femoral vein graft dilates considerably, so 
that there is a greater tendency to throm- 
bosis and some loss of peripheral blood 
flow. Thus, most experience has been ob- 
tained with the saphenous vein. 

Kunlin’s success with short grafts led 
him to attempt to reconstitute larger and 
longer arterial defects. His current pro- 
cedure often includes two widely separated 
incisions, one at the knee level and one 
in the groin, the vascular graft being 
drawn through the subsartorial space 
and anastomosed to the common femoral 
artery above and the popliteal artery be- 
low without exposure of Hunter’s canal. 
Kunlin’s anastomoses are end to side, in 
order not to disturb collateral branches. 
The thrombosed artery is not resected. 

In the United States the largest reported 
series of vascular grafts for segmental 
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arterial thrombosis is that of Julian, Dye, 
Olwin and Jordan.® These authors con- 
tributed a new principle to the procedure, 
the temporary formation of an arterio- 
venous fistula. The saphenous vein is di- 
vided below and sutured to the divided 
artery above. The blood current is allowed 
to pass through this arteriovenous shunt 
while the thrombosed arterial segment is 
resected and the distal end prepared for 
venous anastomosis. The saphenous vein 
is then divided above and the upper end 
of the vein turned down and anastomosed 
to the patent distal artery. The procedure 
automatically reverses the vein so that the 
vein valves will not interfere with the 
downward flow of the arterial blood. 
Julian and his associates have claimed that 
temporary use of the arteriovenous fistula 
overcomes spasm in the vein segment to 
be used for the anastomosis and thus fa- 
cilitates the procedure, and it has been 
my experience that this is definitely true. 

During the past year at Norfolk Gen- 
eral Hospital I have been practicing vascu- 
lar grafts in the limbs of dogs. My usual 
procedure has been the use of a free graft 
obtained by removing a section of the 
femoral vein, which in the average dog is 
small. This use of a free graft to replace 
a resected femoral artery was far from 
successful in my hands. Anastomosis was 
difficult because of venospasm and the 
small size of the vessels. I therefore wel- 
comed the publication of Julian and his 
associates and began to use the temporary 
arteriovenous shunt in my dog operations. 
I found that the procedure resulted in a 
successful graft in almost every instance. 
Technics of vascular grafting for seg- 
mental thrombosis are illustrated in Fig- 
ures 5 and 6. Figure 7 is the arteriogram 
of a patient whose segmental occlusion was 
resected and the main arterial] channel re- 
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constituted by a vein graft after the meth- 
od of Julian. 

Indications for Direct Surgical Inter- 
vention in Segmental Thrombosis of the 
Lower Extremities.—As only a few clinics 
have had any sizable experience with di- 
rect surgical intervention for segmental 
thrombosis of the lower extremity, it is 
not remarkable that the indications for 
such intervention remain unclarified. The 
limb with segmental occlusion has suffi- 
cient blood supply for rest and even for 
mild activity, but for normal activity its 
supply is inadequate. The patient suffers 
from crippling claudication in spite of the 
relatively normal appearance of his limbs. 
Restoration of the blood flow through the 
main arterial channel makes possible a 
supply of blood adequate for the require- 
ments of full activity. It is relief of claudi- 
cation that is the principal indication for 
direct surgical intervention. 

This approach has not met with much 
success, nor has it been advocated as a 
means of saving a limb from gangrene or 
of revascularizing a severely ischemic ex- 
tremity. However, the indications are con- 
stantly being expanded, and case reports 
are available indicating that direct opera- 
tion may facilitate the healing of small 
areas of peripheral gangrene or ischemic 
ulceration. 

Thromboendarterectomy, originally em- 
ployed for femoral artery occlusions, is 
now advocated for short obstructions in 
relatively large arteries. Examples are 
segmental occlusion of the lower portion 
of the aorta or of the common iliac artery. 
Long obstructions, obstruction of a nar- 
row vessel, and advanced age of the pa- 
tient are considered contraindications to 
thromboendarterectomy. Efforts to throm- 
boendarterectomize the lower portion of 
the aorta and the iliac arteries for 





Fig. 5. (opposite).—F ree autogenous vascular graft for segmental thrombosis. The femoral artery is 
freed from the underlying vein and a Pott’s clamp applied proximally and distally. The artery is di- 


vided above through the thrombosed area in order to preserve a large collateral. 


The thrombosed seg- 


ment is resected, and the remnant of thrombus in the upper end of the artery is reamed out, together 
with a rim of intima. Regional heparinization is instituted proximally and distally. A free autogenous 


saphenous vein graft is placed in the arterial defect, and the upper anastomosis is begun. 


A simple 


over-and-over suture of No. 00000 is used. After completion of the upper anterior suture line, the 
vessels are rotated 180 degrees and the posterior suture line completed. A similar procedure is used 
for the lower anastomosis. 
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Leriche’s syndrome have in the main been 
unsuccessful. 

The use of a vascular graft is considered 
a better procedure than thromboendarter- 
ectomy by most of the pioneers in this 
work. The ideal case for a vascular graft 
is a case of segmental thrombosis of the 
superficial femoral artery without altera- 
tion of the patent proximal or distal 
artery. 

Three points may be emphasized to ad- 
vantage: 

1. Results are better when the occlusion 
is in the upper or middle third of the 
superficial femoral artery. 

2. The distal patent artery holds the 
key to the situation. If it has a lumen less 
than 4 mm. in diameter or if it is con- 
siderably involved in arteriosclerosis, the 
graft is certain to fail. 

3. A vascular graft at the popliteal 
level is especially prone to thrombosis or 
dilatation. 

Complications. — Direct operation for 
segmental thrombosis is subject to the 
usual complications of blood vessel opera- 
tions, plus complications inherent in the 
age of the patients concerned. Further- 
more, the fact that the operation is per- 
formed on blood vessels already the site 
of arteriosclerotic disease decreases the 
likelihood of success. Causes of failure of 
direct operation include hemorrhage from 
the suture line, disruption of the anasto- 
mosis, thrombosis, peripheral embolism, 
aneurysmal dilatation, stricture formation 
and the occurrence of hematoma in the 
wound. 

Thrombosis has been the chief compli- 
cation of thromboendarterectomy, and the 
smaller the artery involved or the longer 
the segment of occlusion the greater has 
been the incidence of this complication. 
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Heparin may prevent early thrombosis of 
the artery without an intima, but thrombo- 
sis may occur later. The critical area from 
the standpoint of thrombosis is the distal 
end of the disobstruction. The distal por- 
tion of the artery is naturally smaller than 
the proximal, is filled with blood under 
low pressure and is often in spasm. 

Even if the thrombectomized segment 
remains patent when the peripheral artery 
is narrowed by arteriosclerosis, peripheral 
thrombosis may occur, with the extension 
upward to involve the thrombectomized 
area. 

Dilatation of the thrombectomized seg- 
ment has been reported. It can be effec- 
tively controlled by applying a fascial 
graft about the thrombectomized vessel. 

Thrombosis, whether immediate, early 
or late, has also been the chief complication 
of vascular grafts for segmental throm- 
bosis. Successful grafts have been reported 
as thrombosing within several months to 
two years after the operation. Immediate 
or early thrombosis usually occurs at the 
distal anastomosis, as has been mentioned. 
Rupture of vein grafts has also occurred. 
Femoral vein grafts are particularly apt 
to dilate unduly, thus initiating a turbu- 
lence of blood resulting in thrombosis. 

It may also be presumed that a vein 
graft may in time become the site of ar- 
teriosclerotic disease. Glenn, Gentsch, and 
Waters reported at the 1953 New York 
meeting of the Society for Vascular Sur- 
gery that increased intake of lipids causes 
concentration of lipids in hemografts in 
experimental animals. 

Although segmental occlusion repre- 
sents a selective incidence of arteriosclero- 
sis, the patients are bound to have more 
or less generalized arteriosclerosis also. 
The operative procedure itself is a risk 





Fig. 6. (opposite).—Autogenous saphenous vein graft for segmental occlusion after the method of 
Julian. Sharp dissection is used to free the saphenous vein. All branches, including the tiniest, are 
carefully ligated flush with venous wall with No. 000 silk and divided. The femoral artery is dissected 
out throughout the length of the thrombosed segment and for several centimeters above and below it. 
Regional heparinization is instituted. The artery is divided above. The exposed lumen is kept moist 
with heparin solution injected through the plastic tubing. The saphenous vein is turned upward and 
anastomosed to the divided upper femoral artery. A temporary arteriovenous fistula is allowed to 
function while the thrombosed artery is resected and the lower end prepared for anastomosis. The 
upper saphenous vein is divided, the cephalic end ligated and the other end turned down and anas- 
tomosed to the distal artery. The lower anastomosis is performed similar to the upper using a con- 
tinuous over-and-over No. 00000 suture. 
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Fig. 7.—Segmental occlusion of the lower third 

of the femoral artery. The thrombosed segment 

was resected and the main arterial channel re- 

constituted by a vein graft after the method of 

Julian. Restoration of popliteal pulsation and 
good clinical improvement. 


for such patients, and the benefits of a 
successful operation may be brief, owing 
to a cerebral accident, coronary occlusion 
or new peripheral vascular accidents. 
Results of Thromboendarterectomy and 
Vascular Grafts for Segmental Thrombo- 
sis. — Thromboendarterectomy: The 
French surgeons have had the most experi- 
ence with this method. Kunlin,’ in a per- 
sonal letter to me, referred to the use of 
thromboendarterectomy in 25 cases and 
stated that in most instances the results 
were poor. In only 2 cases was the method 
considered eminently successful. Fontaine® 
published his results in 20 cases. There 
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were 11 initial successes, but the artery 
was patent at the end of a year in only 
3 cases. Fontaine stated that he and his 
group have completely abandoned the 
method. Bazy’ reported 47 cases, with 
excellent results in 57 per cent. The artery 
remained patent in 50 per cent. Leriche"™ 
reported attempting the procedure in 14 
cases and completing the operation in 7. 
Excellent results were obtained in 3. 
Nunez, Milanes and Inigo’ reported 4 
cases, with complete success in 1. In the 
other 3 cases there was functional improve- 
ment, but the lumen of the artery did not 
remain patent. Forty’ reported a single 
successful endarterectomy of a short seg- 
ment of the external iliac artery. Servelle™ 
has stated that he no longer does throm- 
boendarterectomy, being convinced that 
sympathectomy or sympathectomy plus 
arteriectomy are preferable. Thromboen- 
darterectomy of the femoral artery has 
also been discontinued by Santos,' the au- 
thor of the procedure, because of his ob- 
servation that secondary thrombosis has 


occurred in practically every case within 
two years. 

The only sizable group of cases reported 
in the United States was that of Wylie and 


his associates. Thromboendarterectomy 
was employed in 26 cases. Patency of the 
previously occluded segment was obtained 
in 25. Peripheral circulation was restored 
or improved in 19. Inguinal pulsations 
were restored in 18. Julian, Dye, Olwin, 
and Jordan* employed the procedure in 
6 cases, with 4 successes in that arterial 
pulsation was restored to the femoral 
level. 

West, Schetlin and Shilling’* reported 
a successful thromboendarterectomy for 
partially occluding thrombosis of the 
lower portion of the aorta in a 37-year-old 
woman. 

I have performed thromboendarterecto- 
my in 5 instances, in 2 for segmental 
thrombosis in the femoral artery and in 
3 for thrombosis of the lower .portion of 
the aorta and the left iliac artery. One of 
the femoral artery thromboendarterecto- 
mies was entirely successful; the other 
came to leg amputation. After 1 of the 
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iliac thrombectomies there was clinical im- 
provement, although dorsalis pedis pulsa- 
tions were not restored. The second and 
third patients had pregangrenous limbs 
at the time of operation and eventually 
came to leg amputation. 

There seems to be considerable discrep- 
ancy in the results obtained by the vari- 
ous authors. Bazy’s results in France and 
Wylie’s in the United States seem much 
better than those of other reported groups. 
Wylie’s success may be attributed to limit- 
ing the thromboendarterectomy to aortic 
or iliac occlusion and to the frequent use 
of regional] heparinization. 

Thrombosis of the lower portion of the 
aorta represents a rather common and 
special type of segmental thrombosis origi- 
nally described by Leriche. No form of 
direct operation has been attended by re- 
markable success. Aortectomy, thrombo- 
endarterectomy and aortic bifurcation 
vascular grafts have been tried. Wylie,* 
in a footnote to this article, referred to 
10 cases of thrombosis of the aorta and 
the common iliac arteries. Patency of the 
previously thrombosed vessels was _ suc- 
cessfully restored. Freeman and Leeds‘ 
reported 1 case of segmental aortic ob- 
struction, with restoration of circulation 
to both legs after thromboendarterectomy. 
Milanes and his co-workers'® reported 1 
case of aortic bifurcation thromboendar- 
terectomy, the patient dying on the third 
day of retroperitoneal hemorrhage. Refer- 
ence has been made to my own 2 unsuccess- 
ful cases and 1 successful case. 

Recently thrombosis of the lower por- 
tion of the aorta and the iliac vessels has 
been treated with remarkable success by 
aortic and iliac resection and reconstitu- 
tion with an aortic bifurcation graft. The 
first successful case I am cognizant of is 
that of Jacques Oudot!® of Paris, whose 
report was published in December 1951. 
Oudot and Beaconsfield have recently re- 
ported 5 additional cases of successful 
grafting. Julian and his group’ reported 
3 successful aortic resections utilizing 
frozen preserved aortic bifurcation grafts. 
Long-time results have so far been excel- 
lent in these cases, the vessels being 
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patent at twelve, seven and six months 
respectively. 

Vascular Grafts for Segmental Throm- 
bosis.—The largest series available to me 
is that of Kunlin® of Paris, who has kindly 
written me his results as of Aug. 8, 1953. 
Kunlin has performed 35 venous grafting 
operations, 31 of the grafts being autogen- 
ous and 4 homologous. All grafts were 
performed without resection of the throm- 
bosed arterial segment, since in Kunlin’s 
opinion such resection increases the risk 
of hematoma formation and postoperative 
complications. Early success was obtained 
in 74 per cent and long-term good results 
in 54 per cent. Only 1 patient came to 
amputation. Several patients had well- 
functioning grafts four years after the 
operation. One patient treated in 1948 is 
still in excellent condition, with a patent 
graft. Kunlin described his failures as 
follows: There were 5 early thromboses. 
Late thromboses (two months to two 
years) occurred in 7 cases. Rupture of 
the graft occurred in 2 instances. There 
were Z postoperative deaths." 

Fontaine*! reported on his experience 
with vein ‘grafts in 22 arteritic patients. 
The grafts remained patent in 15 cases, 
and the results were considered excellent. 

In the United States, the largest pub- 
lished series of vascular grafts for seg- 
mental thrombosis is that of Julian, Dye, 
Olwin and Jordan. These authors re- 
ported 19 vein grafts for segmental throm- 
bosis of the superficial femoral artery. 
Twelve of these were successful, with the 
return of pulsations at the ankle level and 
complete relief of intermittent claudica- 
tion—a 76 per cent early instance of suc- 
cess. Six of the grafts were termed fail- 
ures. One patient died. Two whose treat- 
ment was classified as failure came to am- 
putation. In a subsequent report Julian 
and his group referred to 34 vein grafts 
for segmental thrombosis, with 22 suc- 
cesses and 12 failures. 

Holden”? reported a single case of vein 
graft for segmental thrombosis, with ex- 
cellent results. 

I have employed a vein graft, using the 
temporary arteriovenous shunt method of 
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Julian and his group, in 1 case of seg- 
mental thrombosis in the lower femoral 
artery. This case is classified as a success 
in that clinical symptoms were improved 
and excellent oscillometric readings (2% 
points) were obtained at the graft level. 
Pedal pulsations were not restored. In 
2 cases of traumatic destruction of a sec- 
tion of the femoral artery I have. per- 
formed immediate operation, inserting a 
free vein graft. A simultaneous lumbar 
sympathectomy was done in 1 of these, 
and the patient obtained a good functional 
result, although the graft obstructed at the 
lower anastomosis. The other patient died 
of lower nephron nephrosis. 
Comment.—It can be stated with cer- 
tainty that segmental occlusion is of fre- 
quent occurrence in cases of arteriosclero- 
sis obliterans and that it is almost univer- 
sally present when claudication exists in 
the absence of other signs and symptoms 
of peripheral ischemia. Less clear are the 
surgical implications of this characteristic 
pathologic pattern. Segmental occlusion 
per se rarely causes the loss of a limb. 
According to Wessler,** practically all pa- 
tients coming to amputation show many 
episodes of thrombosis in one of the main 
arteries below the knee, posterior tibial, 
anterior tibial or femoral. 
Sympathectomy As a Direct Surgical 
Procedure.—Sympathectomy has stood the 
test of time. Ischemia is a natural stimu- 
lant to enlargement of the preexisting 
collaterals and the openings up of pre- 
viously unused collaterals. Sympathectomy 
supplements and enhances nature’s effort 
along these lines. Atlas** has shown that 
the development of collateral circulation 
in the sympathectomized arteriosclerotic 
leg is not a fortuitous occurrence. It is 
a direct result of the surgically induced 
continuous and prolonged vasodilatation. 
Sympathectomy affects vessels entirely 
free of arteriosclerosis. Strangely, the 
arteriosclerotic process is usually limited 
to the main arterial trunk and leaves the 
branches uninvolved. Thus, the develop- 
ment of the collateral circulation is prone 
to be progressive and to persist over a 
long period, effectively preserving the via- 
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bility of the limb in most instances. The 
collateral circulation is not subject to epi- 
sodes of the fresh thrombosis so character- 
istic of the main arteries of the lower 
portion of the leg. Furthermore, sympa- 
thectomy results in dilatation of the cu- 
taneous vessels, tending to preserve via- 
bility of the skin of the digits where 
gangrene is likely to occur. The salutary 
affect of sympathectomy is thus where 
it is needed most and where vasomotor 
tone is most prominent, that is, in the toes. 
This dilating effect is apparently not at 
the expense of the circulation of the 
muscles. 

Many reports are available attesting to 
the value of sympathectomy for arterio- 
sclerosis obliterans. Kirtley, Garrett and 
Martin observed that 50 of 53 patients 
suffering from claudication in the absence 
of other arteriosclerotic complications 
were definitely improved after sympathec- 
tomy. The same authors obtained an im- 
provement in 76 per cent of cases in which 
claudication and moderately advanced is- 
chemic complications were present. Pear]*° 
analyzed 82 cases in which he had per- 
formed lumbar sympathectomy. Sympa- 
thectomy was performed on 31 extremities 
in which femoral pulsations only were 
present. Claudication was improved in 22, 
unchanged in 6 and made worse in 3. Dos 
Santos,'® whose experience with lumbar 
sympathectomy dates back to 1936, con- 
siders sympathectomy the one surgical 
procedure that can be relied on to improve 
peripheral circulation. He gives it prece- 
dence over all other procedures. 

On the other hand, sympathectomy rare- 
ly results in the delivery of blood to the 
arterioles in sufficient quantity and under 
sufficient pressure to meet all the demands 
of activity. The vasodilating effect of 
sympathectomy is only on the collaterals. 
Long collaterals and narrow collaterals are 
especially ineffectual. The effective head 
of pressure is inversely proportionate to 
the length of the collaterals. If the diame- 
ter of a main vessel is reduced, the quan- 
tity of blood flowing through it is reduced 
fourfold. Thus, the total diameters of the 
several collaterals may approximate that 
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of the occluded vessel and still be unable 
to provide adequate flow of blood to the 
periphery. Notwithstanding these theo- 
retical considerations, sympathectomy may 
be expected to improve claudication in 50 
to 90 per cent of cases. My own experi- 
ence with lumbar sympathectomy in a 
large series of cases has been most satis- 
factory. The best results from sympathec- 
tomy are obtained when wide and short 
collaterals are available and the segment 
of thrombotic occlusion is short. 

The Arguments for Direct Surgical In- 
tervention.—The two direct surgical pro- 
cedures discussed in this paper, thrombo- 
endarterectomy and vein graft, when suc- 
cessful, effectively restore the blood flow 
through the main arterial channel. Blood 
is delivered to the arterioles in sufficient 
amount and under sufficient pressure to 
meet the demands of activity, and claudi- 
cation is improved or completely elimi- 
nated. Other clinical manifestations of 
arterial insufficiency may disappear. A 


segment of artery successfully thrombo- 


endarterectomized may improve the circu- 
lation even though early obstruction de- 
velops at the lower end of the thrombo- 
endarterectomy. This is because the 
branches leaving the artery, invariably 
unobstructed, now receive blood under 
high pressure. However, if one accepts 
as the indications for thromboendarterec- 
tomy thrombosis in a large vessel, a short 
occlusion and a relatively young patient, 
cases suitable for this procedure will in- 
deed be rare. Thromboendarterectomy has 
been advocated by Wylie principally for the 
iliac vessels and the lower portion of the 
aorta. The higher the vascular occlusion 
the greater the peripheral ischemia. Thus, 
for these newer indications, thromboen- 
darterectomy would be employed in just 
those cases which offer the worst progno- 
sis, and it is understandable that the re- 
sults will be generally poor. 

The vascular graft seems to be the pre- 
ferable surgical procedure for segmental 
occlusion. Vascular grafts are much less 
susceptible to secondary thrombosis, the 
blood flowing through a blood vessel lined 
with normal intima. The results of vascu- 
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lar grafts have been best when the distal 
artery showed little or no effects of arteri- 
osclerosis. This usually means that the col- 
lateral circulation is excellent; thus, vascu- 
lar grafts would seem to be indicated for 
the very patients who obtain the most im- 
provement from sympathectomy. 
Vascular grafts, in common with other 
direct surgical procedures for arterioscle- 
rosis obliterans, have not been demon- 
strated to inhibit the arteriosclerotic proc- 
ess or lessen the incidence of fresh epi- 
sodes of peripheral thrombosis. It is 
usually not the segmental occlusion that 
causes gangrene, but new episodes of dis- 
tal thrombosis. On the other hand, there 
is no evidence that vascular grafts have 
led to undue complications or have in- 
creased the incidence of gangrene. Resec- 
tion of an occluded artery and its replace- 
ment with a relatively normal vessel 
certainly meet the criteria of good sur- 
gery. Surgeons most experienced with the 
procedure have stated that the clinical 
improvement is far superior to that re- 
sulting from sympathectomy or any other 
direct surgical method, and the long-term 
results have been good enough to relieve 
any doubt on this score. It would seem 
that vascular grafts for segmental throm- 
bosis in the arteriosclerotic patient are 
here to stay and that the results will im- 
prove with better technic and more readi- 
ly available banked blood vessels. Rene 
Leriche summarized the 1953 meeting of 
the International Society of Angiology 
with the statement, “The era of the 
grafters is here.” It remains a question 
whether a vein is as satisfactory as an 
artery for bridging blood vessel defects. 
Current opinion is that the vein ultimately 
assumes the characteristics of an artery. 
Bank vessels are known to undergo de- 
generation and replacement. The long- 
term arteriographic results of the use of 
banked blood vessels are as yet unknown. 


CONCLUSIONS 
Thrombotic occlusion of the lower por- 


tion of the aorta and the iliac and femoral 
arteries is frequently limited .and seg- 
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mental. The main arterial trunk is patent 
above and below the obstruction. Pulsa- 
tions are absent in the patent peripheral 
vessel only because blood is delivered to 
it under low pressure by the collateral 
vessels. Such an occlusion is characteris- 
tically present in a patient complaining 
principally of claudication when the limb 
presents a relatively normal appearance 
in spite of the absence of peripheral pulses. 
Segmental occlusion is per se a powerful 
stimulus to the development of collaterals 
to bypass the obstruction. 

Aortographic and femoral arteriograph- 
ic investigations, when performed with 
the necessary precautions, furnish a safe 
means of visualizing the involved arterial 
system. Roentgen visualization is recom- 
mended as a routine procedure in the study 
of arteriosclerosis obliterans of the lower 
extremities. 

Knowledge of the site and length of the 
occluded segment, of the extent, diameter 
and number of the existing collaterals and 
of the condition of the main arterial trunk 
proximal and distal to the obstruction is 
important from the standpoint of progno- 
sis and selection of therapy. 

This paper is not intended to imply that 
direct surgical intervention has signifi- 
cantly contributed to the therapy of arteri- 
osclerosis obliterans. Lumbar sympathec- 
tomy remains the most important and 
most trustworthy surgical procedure for 
arterial insufficiency of the lower limbs. 
Lumbar sympathectomy has stood the test 
of time and, in properly selected cases, can 
be expected to increase the circulation 
effectively and relieve the symptoms to 
some extent. There will remain a few pa- 
tients who have a segmental occlusion and 
who continue to suffer claudication after 
sympathectomy. When the general condi- 
tion of the patient is good, when the seg- 
mental occlusion is not long, and when the 
arterial channel proximal and distal to the 
occlusion is relatively normal, one might 
consider direct intervention. 

Of the direct surgical procedures, an 
autogenous vein graft is the operation of 
choice. It is recommended especially for 
segmental occlusion in the upper and 
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middle thirds of the femoral artery. Suffi- 
cient case reports are available to attest 
to the merit of the procedure in properly 
selected cases. 

Thromboendarterectomy may be con- 
sidered for short obstructions in large 
vessels, but the discouraging experiences 
of the European surgeons with femoral 
artery endarterectomies cast grave doubts 
as to the ultimate usefulness of the pro- 
cedure. 


CONCLUSIONES 


Las oclusiones trombésicas de la porcion 
inferior de la aorta y de las arterias iliaca 
y femoral, frecuentemente son limitadas 
y segmentarias. El tronco arterial princi- 
pal se encuentra permeable por encima y 
por abajo de la obstruccién. Las pulsa- 
ciones se encuentran ausentes en el vaso 
periférico permeable, unicamente por que 
la sangre es llevada a baja presién por los 
vasos colaterales. Dicha oclusién se en- 
cuentra presente en forma caracteristica 
en un paciente que se queja principalmente 
de claudicacié6n cuando el miembro pre- 
senta una apariencia relativamente normal 
a pesar de la ausencia de pulso periférico. 
La oclusién segmentaria es por si misma 
un poderoso estimulo para el desarrollo de 
colaterales anexas a la obstrucci6n. 

Cuando se llevana cabo con las precau- 
ciones necesarias, las investigaciones 
aortograficas y arteriograficas femorales, 
se dispone de un medio seguro para visual- 
izar el segmento involucrado del sistema 
arterial. La visualizacién roentgen se 
recomienda como un procedimiento de 
rutina en el estudio de la arterioesclerosis 
obliterante de las extremidades inferiores. 

El condcimiento del sitio y longitud del 
segmento ocluido, de la extensién, diame- 
tro y numero de las colaterales existentes 
y del estado del tronco arterial principal, 
proximal y distal a la obstruccién es im- 
portante desde el punto de vista de pro- 
ndéstico y seleccién terapettica. 

Este articulo no tiende a dar entender, 
que la intervencion quirtrgica directa ha 
contribuido significativamente a la tera- 
petitica de la arterioesclerosis obliterante. 
La simpatectomia lumbar permanece como 
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el mas importante y digno de confianza de 
los procedimientos quirtrgicos para la in- 
suficiencia arterial de los miembros in- 
feriores. La simpatectomia lumbar ha 
resistido la prueba del tiempo y en ¢ca- 
sos apropiadamente seleccionados, puede 
esperarse el aumento efectivo de la circu- 
lacién y la desaparicién de los sintomas 
en cierto grado. Existiran algunos paci- 
entes que tienen una oclusién segmentaria 
y que continuaran sufriendo de claudica- 
cién después de la simpatectomia. Cuando 
el estado general del paciente es bueno, 
cuando la oclusién segmentaria no es larga, 
y cuando el conducto arterial proximal y 
distal a la oclusién es relativamente nor- 
mal, puede considerarse la intervencién 
directa. 

De los procedimientos quirtrgicos di- 
rectos, la operaci6n de eleccién es ei in- 
jerto venoso autdgeno. Se recomienda 
especialmente para la oclusi6n segmenta- 
ria de los tercios medio y superior de la 
arteria femoral. Se dispone de casos com- 
unicados suficientes para atestiguar el 
mérito del procedimiento en los casos se- 
leccionados adecuadamente. 


La tromboendarteriectomia debe con- 
siderarse en las obstrucciones cortas de 
los grandes vasos, sin embargo los resulta- 
dos desalentadores de los cirujanos euro- 
peos con endarteriectomias femorales si- 
embran dudas sobre la utilidad tltima de 
este procedimiento. 


RESUME 


Les obstructions par thrombose de la 
portion inférieure de |’aorte et des artéres 
iliaques et fémorales sont fréquemment 
limitées 4 un segment. Le tronc principal 
est libre en amont et en aval de l’obstruc- 
tion. Les pulsations sont imperceptibles 
dans les vaisseaux périphériques du fait 
que le sang y arrive a basse pression. 

Ceci se trouve habituellement chez les 
patients présentant de la claudictation 
avec un membre apparemment normal 
malgré l’absence de pulsation. L’occlusion 
segmentaire en elle-méme améne un dé- 
veloppement des vaisseaux collatéraux 
pour obvier 4 cette obstruction. L’aorto- 


LOWENBERG: ARTERIOSCLEROSIS OBLITERANS 


graphie et l’artériographie sont des pro- 
cédés d’investigation de la plus haute im- 
portance, afin de déterminer le niveau ow 
se trouve l’obstacle. Le traitement le plus 
recommandable n’est pas la chirurgie mais 
la sympathectomie lombaire. On doit ré- 
server la chirurgie pour les cas en bonne 
condition physique, avec une occlusion seg- 
mentaire relativement courte et une bonne 
perméabilité des vaisseaux en amont et en 
aval. 

L’opération idéale est la greffe veineuse. 
Plusieurs cas a |’appui. La thrombo-en- 
dartérectomie est réservée aux gros vais- 
seaux présentant une obstruction courte 
et malgré les résultats peu encourageants 
des chirurgiens européens avec |’endarté- 
rectomie fémorale. 


SCHLUSSFOLGERU NGEN 


Thrombotische Verstopfungen des un- 
teren Aortenabschnittes und der Aa. ilia- 
cae et femorales sind haufig segmental 
begrenzt. Das Hauptrohr der Arterie ist 
oberhalb und unterhalb der Verstopfung 
durchgingig. Der Pulsschlag ist in dem 
durchgangigen peripheren Gefass nur 
deshalb abwesend, weil die Blutzufuhr 
durch Kollateralgefaisse unter niedrigem 
Druck erfolgt. Ein derartiger Verschluss 
liegt in typischer Weise bei einem Kranken 
vor, der hauptsachlich iiber Hinken klagt, 
wihrend das Glied trotz Abwesenheit des 
peripheren Pulses verhaltnismassig nor- 
mal aussieht. Die segmentale Verstopfung 
bildet per se einen machtigen Anreiz fiir 
die Entwicklung von Kollateralen zur 
Umgehung der Verstopfung. 

Die réntgenographische Darstellung der 
Aorta und der Oberschenkelschlagader 
stellt, wenn die notwendigen Vorsichts- 
massnahmen beobachtet werden, eine sich- 
ere Methode zur Erkennung des beteiligten 
Arterienabschnittes dar und wird als rou- 
tinemassiges Untersuchungsverfahren bei 
obliterierender Arteriosklerose der unter- 
en Gliedmassen empfohlen. 

Die Kenntnis der Lage und Linge des 
verschlossenen Gefassabschnittes, die 
Bestimmung des Umfangs, des Durch- 
messers und der Anzahl bestehender Kol- 
lateralen sowie die Information tiber den 
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Zustand des arteriellen Hauptrophres 
proximal und distal von der Verstopfung 
sind von Bedeutung fiir die Prognose und 
fiir die Wahl der Behandlung. 

Die vorliegende Arbeit soll nicht andeu- 
ten, dass der direkte chirurgische Eingriff 
einen bedeutenden Beitrag zur Behandlung 
der obliterierenden Arteriosklerose gelief- 
ert hat. Die lumbale Sympathektomie ist 
noch immer das wichtigste und zuverlas- 
sigste chirurgische Verfahren bei arteriel- 
ler Insuffizienz der unteren Gliedmassen. 
Die lumbale Sympathektomie hat die 
Priifungen der Zeit bestanden und wird 
bei richtiger Auswahl der Falle-zu der 
erwarteten Erhéhung der Durchblutung 
wirksam beitragen und bis zu einem gewis- 
sen Grade zur Befreiung von den Symp- 
tomen fiihren. Es wird aber immer einige 
Patienten geben, die an einem segmentalen 
Verschluss leiden, und deren Hinken nach 
der Sympathektomie bestehen bleibt. 
Wenn der Allgemeinzustand des Kranken 
gut ist, die segmentale Verstopfung noch 
nicht zu lange besteht und das Schlaga- 
derrohr proximal und distal von der Ver- 
stopfung verhaltnismaéssig normal ist, 
kann man einen direkten Eingriff in Be- 
tracht ziehen. 

Unter den direkten chirurgischen Ver- 
fahren stellt die Einpflanzung einer Vene 
des Patienten die Operation der Wahl dar. 
Es empfiehlt sich besonders bei segmental- 
en Verschliissen im oberen und mittleren 
Drittel der Oberschenkelschlagader. Es 
liegen geniigend zahlreiche Krankheitsbe- 
richte vor, den Wert des Verfahrens in 
richtig ausgewahlten Fallen zu bestiatigen. 

Fiir kurze Verstopfungen grosser Se- 
fasse mag die Thromboendarteriektomie 
in Betracht gezogen werden. Die entmuti- 
genden Erfahrungen europaischer Chi- 
rurgen mit Endarteriektomien der Ober- 
schenkelschlagader lassen allerdings den 
Wert dieses Verfahrens letzten Endes als 
sehr zweifelhaft erscheinen. 


CONCLUSIONI 


L’occlusione trombotica del segmento 
terminale dell’aorta e delle arterie iliache 
e femorali é spesso segmentaria e di limi- 
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tata estensione. I] trocoarterioso principale 
é pervio sopra e sotto all’obliterazione. Le 
pulsazioni nei vasi periferici pervi sono 
assenti solo perché il sangue li raggiunge 
a bassa pressione attraverso le collaterali. 
Tali occlusioni sono caratteristiche di pa- 
zienti che si lagnano sopratutto di claudi- 
cazione ma con arti di aspetto relativa- 
mente normale nonostante l’assenza dei 
polsi periferici. L’occlusione segmentaria 
é di per sé un notevole stimolo allo svilup- 
po del circolo collaterale. L’aortografia e 
le aretriografie femorali quando eseguite 
correttamente, permettono di esplorare il 
sistema arterioso, e rappresentano un 
mezzo di indagine molto utile nello studio 
dell’arteriosclerosi obliterante. Per deci- 
dere della terapia molto importante cono- 
scere la sede e l’estensione del segmento 
occluso, il numero e il calibro delle col- 
laterali e le condizioni de] tronco principale 
a monte e a valle dell’ostruzione. Questo 
lavoro non vuol dimostrare che la chirur- 
gia possa guarire |’arteriosclerosi obliter- 
ante. La simpatectomia lombare é ancora 
il mezzo terapeutico pitt importante e si- 
curo nella terapia della insufficienza vas- 
colare periferica. Essa ha resistito alla 
prova del tempo e, nei casi opportunamente 
scelti riesce ad aumentare effettivamente 
l’irrorazione e a migliorare i disturbi. Vi 
sono tuttavia pazienti con occlusioni seg- 
mentarie che continuano a soffrire di clau- 
dicazione dopo simpatectomia; quando le 
loro condizioni generqali sono buone, quan- 
do l’occlusione segmentaria non é molto 
estesa, quando il tronco arterioso a monte 
e a valle dell’obliterazione é relativamente 
normale, allora si pud prendere in consi- 
derazione la possibilita di un intervento 
diretto. L’operazione di elezione, in tal 
caso, é@ il trapianto venoso autoplastico. 
Utile sopratutto nelle occlusioni segmen- 
tarie al terzo medio e superiore del fe- 
more, é gia stato eseguito in un numero 
sufficiente di casi da garantire la sua effi- 
cacia. La tromboendoarteriectomia deve 
essere presai in considerazione solo per 
brevi obliterazioni di tronchi maggiori, 
ma l’esperienza negativa dei chirurghi 
europei lascia molto perplessi sull’efficacia 
reale di tale metodo. 





VOL. XXI, NO. 3 
REFERENCES 


1. Dos Santos, J. C.: Sur la déobstruction des 
thromboses artérielles anciennes, Mem. acad. chir. 
73:409-411, 1947. 

2. Kunlin, J.: Le traitement de l’artérite ob- 
litérante par la greffe veineuse, Malad. Coeur et 
Vaiss. 3:371, 1949. Le traitment de l’ischémie 
artéritique par la greffe veineuse longue, Rev. 
de chir. 206, 235, 1951. 

8. Fontaine, R.; Hubinont, J.; Buck, P.; Ri- 
veaux, R., and Kim, M.: Le traitement des ob- 
litérations artérielles par auto-greffes fraiches 
et segmentaires de veines, Acta chir. belg. 9:49- 
397, 1950. 

4. Wylie, E. J.; Kerr, E., and Davies, O.: Experi- 
mental and Clinical Experiences With the Use of 
Fascia Lata as a Graft About Major Arteries 
After Thromboendarterectomy and Aneurysmor- 
rhaphy, Surg., Gynec. & Obst. 93:257-272, 1951. 
Wylie, E. J.: Thromboendarterectomy for Arterio- 
sclerotic Thrombosis of Major Arteries, Surgery 
32:275, 1952. 

5. Freeman, N. E.; Wylie, E. J., and Gilfillan, 
R. S.: Regional Heparinization in Vascular Sur- 
gery, Surg., Gynec. & Obst. 90:406-412, 1950. 

6. Julian, O. C.; Dye, W. S.; Olwin, J. H., and 
Jordan, P. H.: Direct Surgery of Arteriosclerosis, 
Ann. Surg. 136:136 and 459, 1952. 

7. Leriche, René; Fontaine, René; and Duper- 
tius, S. M.: Arterectomy, Surg., Gynec. & Obst. 
64:149-155, 19387. 

8. Kunlin, J.: Personal communication. 

9. Fontaine, R.; Buck, P.; Riveaux, R.; Kim, M., 
and Hubinont, J.: Sur le traitement des oblitéra- 
tiones artérielles (da la valeur respective des 
thrombectomies et thromboendartériectomies, des 
shunts arterio-veineux et des greffes vasculaires— 
auto-greffes veineuses fraiches), Lyon Chir. 46: 
129, 1953. 

10. Bazy, L.; Hugier, J.; Reboul, H.; and 
Laubry, P.; Technique des endartériectomies pour 
artérites oblitérantes chroniques des membres 
inférieurs, des iliaques et de l’aorte abdominale 
inférieure, J. Chir. 65:196-210, 1949. L’endar- 
tériectomie pour artérite oblitérante des mem- 
bres inférieurs, J. internat. chir. 9:95-115, 1949. 

11. Leriche, René: Quatorze essais de throm- 
bectomies artérielle suivant la method de Jean 
Cid dos Santos, thrombo-endartériectomie dés- 
obstruante, Mem. acad, chir. 74-100, 1948. 

12. Nunez, A. N.; Milanes, B., and Inigo, J. 


LOWENBERG: ARTERIOSCLEROSIS OBLITERANS 


R.: Endarterectomy, or Surgical Restoration of 
the Lumen of an Obstructed Artery in Arterio- 
sclerosis Obliterans, Circulation 5:670, 1952. 

13. Forty, F.: Disobliterative Endarterectomy 
of External Iliac Artery, Brit. M. J. 2:264-265, 
1952. 

14, Servelle, M.: Personal communication. 

15. Dos Santos, J. C.: Personal communication. 

16. West, J. P.; Schetlin, C. F., and Schilling, 
F. J.: Thrombosis of the Abdominal Aorta Treated 
by Thromboendarterectomy, Ann. Surg. 138:259- 
262, 1953. 

17. Freeman, N. E., and Leeds, F. H.: Internal 
Venous Graft for the Treatment of Aneurysms 
and of Thrombosis of the Abdominal Aorta, An- 
giology 2:579-586, 1951. 

18. Milanes, B.; Bustamante, R.; Guerra, R.; 
Nunez, A.; Hernandez, A. L.; Perez-Stable, E.; 
McCook, J., and Inigo, J. R.: Chronic Obstruction 
of the Abdominal Aorta, Angiology 3:472-482, 
1952. 

19. Oudot, J.: Un nouveau cas de greffe de bi- 
furcation aortique, Mem. de 1l’Acad. de chir. 77: 
33; 1035-1056, 1951. Oudot, J., and Beaconsfield, 
P.: Thrombosis of the Aortic Bifurcation Treated 
by Resection and Homograph Replacement: Re- 
port of 5 Cases, Arch. Surg. 66:365-373, 1953. 

20. Julian, O. C.; DeTakats, G., and Dye, W. S.: 

The Segmental Nature of Peripheral Arterioscle- 
rosis: Surgical Implications, Angiology 4:12-17, 
1953. 
21. Fontaine, R.; Hubinontt, J.; Buck, P.; Ri- 
veaux, R., and Kim, M.: Le traitement des oblité- 
rations artérielles par auto-greffes fraiches et 
segmentaires de veines, Acta Chir. Belg. 9:49 
and 397, 1950. 

22. Holden, W. D.: Reconstruction of the Fe- 
moral Artery for Arteriosclerotic Thrombosis, 
Surgery 27:417-422, 1950. 

23. Wessler, S.: Medical Management of Pe- 
ripheral Arterial Occlusive Disease. New Eng- 
land J. Med. 249:233-244, 1953. 

24. Atlas, L. N.: The Growth of Collatetral 
Arterial Circulation in the Sympathectomized Ar- 
teriosclerotic Leg—an Oscillometric Study, Sur- 
gery 33:268-276, 1953. 

25. Kirtley, J. A. Jr.: Garrett, S. Y., and Mar- 
tin, R. S. Jr.: An Evaluation of Lumbar Sympa- 
thectomy in 200 Consecutive Cases of Peripheral 
Vascular Disorders, Surgery 33:256-266, 1953. 

26. Pearl, L. F., and Michels, L. M.: Lumbar 
Sympathectomy for Advanced Occlusive Peripher- 
al Arteriosclerosis, J. Internat. Coll. Surgeons 
18:422-435, 1952. 


We think our civilization near its meridian, but we are yet 
only at the cock-crowing and the morning star. 
—Emerson 
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an important cause of death. It kills 

two and one-half times as many 
persons as do the various forms of cancer. 
It often strikes when a man is at his best 
and when his family needs him most. The 
cost of this disease to society is almost 
incalculable. 

Disease of the coronary arteries reduces 
the amount of blood delivered by these 
arteries to the heart muscle. The problem 
in dealing with the disease is the correc- 
tion of this deficiency. Of course, it would 
be desirable to prevent the disease by diet, 
by the use of various biologic products or 
by any other means, but there is little evi- 
dence that this will be accomplished in 
the near future. In the meantime, one 
must do what one can with the methods 
available. 

For this purpose it is highly important 
to know as much as possible concerning 
the disease. A good many facts are known 
—the importance of bed rest, oxygen and 
drugs; the importance of the mental as- 
pects of the disease; the effects of diet, 
nicotine and alcohol. A number of differ- 
ent diagnostic procedures are in constant 
use. Even so, a large number of persons 
die of the disease, and I do not believe 
anyone can be satisfied with what is being 
accomplished with it at present. If nothing 
can be done beyond the methods now in 
use, there is no alternative but to accept 
the present mortality and morbidity rates 
associated with the disease. It is impos- 
sible to remain complacent about treat- 
ment, however, because new facts are 
available. These should be given full con- 
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sideration with reference to therapy in the 
future. 

Some of these new facts were obtained 
by surgeons, physiologists and internists 
working directly on the heart. My group 
and I have been working on the coronary 
arteries and veins since 1932, and some 
4,000 cardiac experimental procedures 
were carried out by our group in dogs. 
The approach consisted of exposing the 
heart at operation, usually under aseptic 
conditions, and then doing various things 
on the heart and observing the conse- 
quences. The work yielded information 
that could not be obtained by study of the 
living human patient or by study of the 
heart after the patient’s death. It seems to 
me that it is now necessary for surgeons 
to learn these facts so that there will be no 
unreasonable delay in applying them to 
treatment. This, of course, is a big order. 
It is difficult to accept a fact that is new 
and radical. 

One might ask, What is a fact in medi- 
cal science? When does an idea or an as- 
sumption become a fact? It is difficult to 
place the dividing line between fact and 
assumption, and sometimes what appears 
to be a fact turns out after further experi- 
ence to be an assumption. One difficulty 
in the establishment of a medical fact is 
presented by the variations in results ob- 
served in repeated experiments. Experi- 
ments on the dog’s heart are carried out in 
order to make observations. These obser- 
vations do not turn out with mathematical 
uniformity. Certain variables are usually 
present, and these must be taken into con- 
sideration. But it is entirely possible to 
establish facts by adequate testing. Once 
a fact is established, the investigator 
never lets go of it. He uses one fact to 
build another fact. He bends his thinking 
to conform to the facts. Any other action 
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carries him astray. 

Facts Concerning Revascularization of 
the Heart.—I shall present facts that will 
modify or change the treatment of coro- 
nary artery disease. 

1. Trigger Mechanism.—Dry Area in the 
Heart: This mechanism can be readily il- 
lustrated by an experimental operation on 
a dog’s heart. The heart is exposed. The 
descending coronary artery and the cir- 
cumflex coronary artery are observed. The 
one descends over the anterior surface of 
the left ventricle. It gives off branches, 
and these branches in turn give off smaller 
branches, which, in time, give off addi- 
tional branches before the arteries turn 
sharply into the heart muscle to reach the 
muscle cells. This system of vessels may 
be referred to as d, d,! d,? d,? and d.* Like- 
wise, the circumflex artery extends around 
the base of the heart and gives off 
branches, which may be referred to as ¢, 
c,1 c,2 c,2 and c.t A red blood cell leaving 
the aorta and entering the common left 
coronary artery may enter the descending 
system of d and its branches or the cir- 
cumflex system of c and its branches. Once 
it enters through one of these channels its 
destination becomes more and more fixed 
until it arrives at the muscle cell to which 
it delivers oxygen. The connections be- 
tween these two systems, d and ¢, as by 
a crossroad, are slight or absent. There 
is little likelihood that a blood cell will go 
part of the way in d and then leave this 
system and enter the c system. Indeed, a 
cell entering d! cannot readily enter any 
other d branch, of which there are many, 
and this same arrangement extends out 
to and includes the very small arteries as 
they turn into the heart muscle. An oc- 
clusion anywhere along the arterial tree 
intercepts blood supply to muscle cells. 
Without adequate blood supply these mus- 
cle cells suffer changes in irritability. The 
normal pacemaker of the heart is lost. The 
coordinated heartbeat is lost and is re- 
placed by fibrillary or convulsive twitch- 
ings of the heart muscle. When this 
happens the patient dies. An irritable 
focus that can destroy the coordinated 
beat can be produced by placing a ligature 
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around some of these vessels about the 
size of d* or c* branches. These arteries 
are about the size of a wisp of hair. There 
are four, five or six branches to an area 
of left ventricle about the size of a quarter. 
If four of these vessels are ligated, the 
probability is that the heart beat will not 
be destroyed. If the fifth or the fifth and 
sixth vessels to this area are ligated, the 
probability is that the ventricles will fibril- 
late. It is a fact that the blood carried by 
the fifth artery or by the fifth and sixth 
arteries will have produced the fibrillation. 
If these vessels had not been ligated the 
heart would have continued to beat. The 
amount of blood carried by this or by 
these arteries is scarcely more than a few 
cubic centimeters per minute. 

The importance of this experimental 
demonstration lies in the emphasis that it 
places on a dry area or an ischemic area in 
the heart muscle. It also emphasizes a well- 
known fact, namely, the importance of a 
small amount of blood delivered to an 
ischemic area of muscle. An ischemic area 
is a threat to the heartbeat. A small quan- 
tity of blood to this dangerous area can 
remove the danger. Complete or almost 
complete deprivation of blood to a small 
area of muscle mass is a threat to life even 
if the other parts of the heart are normal. 

As a corollary to this type of experi- 
ment, I should like to refer to another 
type of occlusion, i. e., proximal occlusion 
of the arteries close to the aorta. A major 
artery close to the aorta, such as the 
descending or circumflex artery, can be 
reduced in size without threat to life pro- 
vided the artery is not completely oc- 
cluded. This can be done by dissecting 
out one of these arteries and placing a 
ligature around it. The ligature is tied 
down on the artery and also on a stilet 
about 1 or 1.5 mm. in diameter. The stilet 
is then removed and the artery is now 
almost completely occluded. The dog will 
recover. The significant point in this ex- 
periment is that the inflow of blood is re- 
duced to a greater degree than the total 
inflow is reduced with the peripheral liga- 
tions. The one recovers, the other does not. 
It would appear, then, that there are two 
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considerations in reference to coronary 
artery occlusion. One concerns occlusion 
of the large arteries with reduction in 
amount of inflow. The other concerns oc- 
clusion of peripheral arteries with local- 
ized ischemia of heart muscle rather than 
generalized ischemia of the entire ventri- 
cles. 

These two types of coronary occlusion 
have their counterparts in the human pa- 
tient. There is one type of occlusive dis- 
ease in which the major arteries become 
involved. The disease slowly progresses 
in each of the major arteries. The myo- 
cardium undergoes extensive degenerative 
changes. The heart dilates, and circulatory 
failure appears. The heart suffers from 
generalized anoxia. The heart needs blood. 
The other type of occlusive disease is that 
in which ischemic area or trigger develops 
in a heart which otherwise is capable of 
continued function. This heart needs a 
more even distribution of blood and not 
necessarily any additional inflow. It is 
this second condition that can be helped 


by surgical operation. The first condition 
probably cannot be so helped. 


Now let us turn to the examination of 


human hearts. There are instances in 
which the patient dies suddenly of coro- 
nary artery disease and yet examination 
does not show any recent pathologic 
change either in the heart muscle or in 
the coronary arteries (Blumgart, H. L., 
J.A.M.A. 128:775, 1945). This is the type 
of death that may occur after exertion, 
e. g., Shoveling snow. More significant is 
the absence of gross infarct in 584 out of 
950 cases, 61 per cent, in which men in 
the armed forces died of coronary artery 
disease (Yater, Welsh, Stapleton, Clark). 
It can be assumed that those hearts under 
different conditions could have continued 
to function. In each instance the heart 
was a good heart and showed no signs of 
failure. The death was sudden and un- 
expected. Something happened to tip the 
scales, so to speak. The death could have 
been prevented, probably, by a safeguard 
in physical or emotional activity or by 
providing the heart with a set of inter- 
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coronary arterial channels. It is this type 
of heart that can be helped by operative 
methods. Operation is helpful in provid- 
ing a more even distribution of blood in 
the heart, thereby preventing the trigger 
mechanism from destroying the heartbeat. 


There are two methods by which the 
circulation to the heart can be improved. 
One of these methods is based upon a 
more even distribution of the blood that 
enters through the diseased coronary ar- 
teries, without the addition of new blood 
from other sources. The second method is 
the addition of new blood together with a 
more equal distribution of that which 
enters through the coronary arteries. 

Distribution Without Addition of New 
Blood to the Heart: Keeping in mind these 
dangerous “triggers” that kill so many 
persons when the heart is otherwise a 
good organ and able to carry on for years, 
let us concern ourselves with the matter 
of getting blood to the heart before they 
kill. How can this be done? The answer 
is to develop cross-channels in the arteries 
so that a blood cell enters through one of 
the diseased arteries, travels along a cer- 
tain distance and then moves sidewise and 
meets other blood cells that came in 
through one of the other diseased arteries. 
This cell comes in through a side door, 
so to speak, and pulls up with its load of 
oxygen to a muscle cell which is not ac- 
customed to be reached by such a round- 
about course, But the muscle cell must 
have oxygen, and it does not care how 
the blood cell got there with the oxygen. 
The important thing is that it gets there. 
These interarterial coronary channels are 
easily made by operative methods. Indeed, 
one can scarcely operate upon the heart 
without some of them forming. The rub- 
bing of the heart against the surgeon’s 
gloves and against gauze sponges produces 
them. To make them in patients one 
abrades the surface of the heart with 
burrs and then applies a mild inflamma- 
tory agent (powdered asbestos) to the 
surface of the heart. These two processes 
are effective and easily carried out. I 
shall not go over the experiments per- 
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formed to establish these facts. Their 
effectiveness has been tested. They save 
life. They save heart muscle after a major 
artery is ligated. Ligation of a coronary 
artery with a string is comparable to oc- 
clusion of a coronary artery by disease in 
the human heart. 

Distribution with Addition of New 
Blood to the Heart: 1. Grafting tissues on 
the heart with the expectation that blood 
vessels will grow across from graft to 
heart: This was one of the first procedures 
that we tried to develop in 1932. Various 
tissues were grafted upon the heart—me- 
diastinal fat, internal mammary arteries 
with branches extending into the sub- 
sternal muscle as an island graft, skeletal 
muscle from the chest wall, parietal peri- 
cardium, lung, omentum, and spleen. These 
grafting operations were not difficult to 
do. The interpretation of results, how- 
ever, was difficult, and at present I cannot 
make a statement concerning their value 
on the basis of the inflow of blood. An 
aqueous solution of dye can be injected 
across the plane of contact in either direc- 
tion, but when a thicker solution of bari- 
um sulfate and gelatin was used this in- 
jection mass passed over the plane of 
contact in only the occasional specimen. 
Arteries large enough to be seen by the 
naked eye were observed between the 
heart and the graft in a small proportion 
of our specimens, They were absent in a 
large proportion. We did not make pedicle 
grafts, the pedicles of which could be 
opened or clamped off and then the effect 
on the heart observed. We could not 
measure the effect of the graft by ligating 
a coronary artery and obtaining statistics 
on mortality and infarct after the artery 
was occluded. The reason we could not 
use these measurements is because the 
presence of a graft on the heart opens up 
or develops intercoronary channels which 
are protective against ligation of the coro- 
nary artery. Further work should be done 
on this subject. Pedicle grafts of skin are 
being investigated by several surgeons at 
present. 


2. Ligation of the Coronary Sinus: The 
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blood to the left ventricle enters through 
the left coronary artery, passes through the 
capillary bed and emerges in the rich ven- 
ous network that drains into the coronary 
sinus, and this drains into the right 
auricle. This vein is about 5 to 10 mm. in 
diameter. This vein can be ligated with- 
out disturbing heart action to any serious 
degree. The veins become engorged after 
the sinus is ligated, and this in turn re- 
duces inflow on the arterial side of the 
capillaries. This interferes with the nor- 
mal coronary circulation. The circulation 
is not as good as normal. However, in 
the “acute” experiment, if an artery is 
ligated after the sinus is ligated, then 
there is benefit to the heart. The expla- 
nation is probably due to a longer contact 
between blood cell and muscle cell, so that 
the latter extracts more oxygen from the 
former. Several weeks after sinus ligation 
intercoronary arterial channels are ob- 
served, and these are protective on the 
basis of distribution. Sinus ligation does 
not add new blood to the heart. It does 
promote more complete removal of oxygen 
from the blood, and it does improve distri- 
bution of blood by the development of in- 
terarterial channels. 

3. Arterialization of the Coronary Si- 
nus: Red blood from the aorta is delivered 
to the coronary sinus either by making 
a direct communication between these two 
structures or by placing a vein graft be- 
tween them. Three weeks after com- 
munication is made, the coronary sinus 
is partially occluded at its ostium to re- 
duce the escape of blood into the auricle 
and to retain more of it in the veins of the 
left ventricle. These two operations pro- 
tect the heart after one or more of the 
major coronary arteries is ligated. This 
two-stage operation protects the life of the 
dog. It also protects the heart muscle from 
infarction after a major artery is ligated. 
The protection is provided in two ways: 
one is an actual increment of red blood 
that goes through the capillary bed; the 
other is the development of intercoronary 
arterial channels. My associates and I 
have learned considerable about the phy- 
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siologic nature of these protections in the 
dog. Regardless of explanations, the fact 
is that this operation provides significant 
protection to the heart against coronary 
artery occlusion. Measurements of pro- 
tection have been published, and additional 
measurements are about to be published. 

Operations for Coronary Artery Dis- 
ease.—Two operations have grown out of 
this work. My associates refer to these as 
the Beck I operation and the Beck II 
operation. 

Beck I Operation: This operation con- 
sists in exposure of the heart. The sur- 
face of the heart and the lining of the 
parietal pericardium are abraded by metal 
burrs. Powdered asbestos (0.2 Gm.) is 


applied to these surfaces as an inflamma- 
tory agent. The coronary sinus is ligated 
on a probe which has a diameter of 2 mm. 
The probe is removed from the ligature so 
that the sinus is not completely occluded. 
The mediastinal fat is brought into con- 
tact with the fat on the heart and also 


into contact with heart muscle. These 
structures become adherent. This opera- 
tion provides definite benefit to the heart 
in the presence of coronary artery occlu- 
sion. 

Beck II Operation: This operation is 
done in two stages. A short graft of vein 
is placed between sinus and the aorta, or 
a direct anastomosis is done. Three weeks 
later the sinus is partially ligated. This 
operation adds new blood to the heart. It 
also produces intercoronary arterial com- 
munications. Our tests show it to be more 
beneficial than the Beck I operation. How- 
ever, it is more difficult to do, and there 
are some conditions that preclude this 
operation; one of these is an atheromatous 
aorta, and another is the absence of a coro- 
nary sinus or the presence of a delicate, 
friable sinus that cannot be used surgi- 
cally. Still another condition in the pres- 
ence of which the Beck I operation is 
preferable to the Beck II operation is 
arterial hypertension (systolic pressure 
over 160 mm. of mercury). 

Selection of Patients for Operation.— 
As the heart can be protected against 
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coronary artery occlusion by surgical 
methods, it is reasonable to assume that 
patients who have coronary artery disease 
should be given this protection. The diag- 
nosis of coronary disease in our series of 
patients was the responsibility of the med- 
ical cardiologists. On the basis of our 
experience so far, the most desirable pa- 
tient for operation is one who has coro- 
nary insufficiency or who has had one or 
more infarcts. The patient has pain. He 
is still able to get around and do some 
work. He has had his disease for a year 
or more, and his condition is not satis- 
factory. 

We have had patients who showed elec- 
trocardiographic evidence of an infarct. 
They made a satisfactory recovery. They 
had no symptoms. These patients were 
not accepted for operation. Our program 
for such patients might change in the fu- 
ture if the operation can be regarded as 
a prophylactic procedure. Our experi- 
mental work indicates that either of these 
operations protects the heart against 
death, mortality and infarction following 
coronary occlusion. I did the operation as 
a prophylactic measure in a physician who 
had had three infarcts in five years, the 
most recent one six months before the 
operation. He had not returned to work. 
He had no symptoms. At operation exten- 
sive degeneration was observed in the ven- 
tricles and in the aorta. It is my opinion 
that such patients should be given the 
protection provided by operation if the 
mortality rate can be kept at an acceptable 
level. However, it is patients like this who 
add to the mortality rate. 

We have not had a satisfactory experi- 
ence operating on patients in cardiac 
failure. These patients have a bad prog- 
nosis. The degenerative changes in the 
myocardium and aorta are frequently so 
advanced that operation cannot provide 
benefit. The risk of operation is high for 
these patients. We are not accepting these 
patients for operation. We do not accept 
patients with a dilated heart. They have 
a bad prognosis. Shortness of breath is 
a contraindication to operation. A rapidly 
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progressive deterioration in the clinical 
course is a contraindication to operation. 
We have not learned this lesson very well 
because we operated upon three young 
patients in this category and lost them. 
They had rapidly progressing disease 
which was moving only in one direction. 


So far we have allowed six months to 
elapse between infarct and operation. If 
the patient has arterial hypertension with 
a systolic pressure over 160 mm. of mer- 
cury the Beck I operation is done. 


Preoperative appraisal of damage in the 
heart and aorta is not always the same as 
the appraisal made at operation. When 
we make a mistake in this respect, it is 
usually a clinical underestimation of dam- 
age. The damage at operation is usually 
greater than we expected. 


Results of Operation.—The number of 
patients operated upon in this series is 
approximately 125. Some of the operations 
were done at other hospitals. This does 
not include 37 patients who were operated 
upon prior to 1942, when only the Beck I 
operation was used. 


Mortality: During the past year the 
mortality rate was approximately 20 per 
cent, We have had a series of good luck- 
something like 15 operations in succession 
without a death, and then 3 deaths oc- 
curred among the next 5 patients. In the 
Mount Sinai series we had 1 death in 13 
patients. I believe the mortality rate could 
be kept at 10 per cent depending upon 
the selection of patients. No doubt it is 
possible to select patients among whom 
the mortality rate would be only 5 per 
cent, but in order to do this one would 
refuse some patients who could go through 
the operation and receive a good or excel- 
lent result. I have had several patients 
who wanted the operation regardless of 
risk. Several patients said they would 
commit suicide if we did not accept them 
for operation. I wish it were possible to 
establish a salvage group in which the 
mortality risk would not be of great con- 
Sequence. This would include patients 
comparable to those with metastatic can- 
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cer. If the operation can help them, go 
ahead and do it. If the patient cannot 
tolerate the anesthetic and the operation 
he will probably die anyway. Many of 
these patients have no desire to live. 


The mortality rate under medical treat- 
ment in a similar group of patients should 
be mentioned. Lindgren reported a con- 
trol group of 88 patients who presented 
themselves for sympathectomy for angina 
pectoris. These patients would have been 
acceptable for operation. The mortality 
rate was 17 per cent the first year and 13 
per cent the second. At present it is scarce- 
ly possible to attach significance to these 
figures and compare them with our own. 
This will be done later. 


Clinical Results: Our statistics at the 
University Hospital show that, of the pa- 
tients who could be evaluated, 81 per 
cent had excellent or good results, The 
definition of “excellent” requires: no pain, 
no medication, return to former work. 
The definition of “good” covers occasional 
pain, occasional medication and return to 
former work. This classification was rig- 
idly applied. The classification does not 
separate the two operations. It is to be 
pointed out that coronary artery disease is 
not always a static condition. Sometimes 
it runs a course in which the occlusive 
process seems to be static, but there are 
many instances in which the occlusive 
process is progressive and strikes re- 
peatedly until it kills. It is possible for 
a patient to be improved by the operation. 
Later there develops another occlusion. It 
it possible for this patient to have suffered 
a clinical deficit and yet to have had his 
life saved by the operation. Several of 
our patients went through occlusions after 
operation, but they remained in the “good” 
or “excellent” classification. Of the pa- 
tients who left the hospital with a patent 
graft, only 1 has died, and he died of oc- 
clusion of a femoral artery sixteen months 
after the operation. At present it appears 
that the operation can save the lives of 
human patients. Probably this cannot yet 
be stated as a fact, but it appears that 
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there is a trend in this direction. Our 
oldest patient was operated on four years 
ago. He has returned to the practice of 
medicine. 


CONCLUSIONS 


An ischemic area in the myocardium 
can destroy the coordinated heartbeat. The 
remainder of the heart is capable of con- 
tinued function. Many patients die from 
this trigger mechanism, with acute heart 
attacks. A small amount of blood, as little 
as 1 to 5 cc. per minute, delivered to a 
trigger area, can remove the destructive 
nature of this trigger. 

The physiologic mechanisms that can 
protect the heart against the effects of oc- 
clusion of the coronary artery are (1) a 
more even distribution of the blood that 
enters through the diseased coronary ar- 
teries, and (2) an actual increase in 
arterial inflow. 

Two operations are presented for coro- 
nary artery disease. About 125 patients 
have been operated upon. Of the patients 
that can be evaluated, 81 per cent show 
good or excellent results. An “excellent” 
result means no pain, no medication and 
return to former work. A “good” result 
means occasional pain, occasional medica- 
tion and return to former work. 

These operations can save life, as has 
been experimentally proved. In human pa- 
tients there is a trend in this direction. 
These operations also reduce infarction. 
In experimental work this has also been 
proved. 


CONCLUSIONES 


Una area miocardica de isquemia puede 
destruir la coordinacién del latido cardi- 
aco. El resto del corazon es capaz de con- 
tinuar funcionando. Muchos pacientes 
mueren a causa de este mecanismo de 
gatillo con ataques cardiacos agudos. Una 
cantidad de sangre, tan pequefia como l a 
5 ec. por minuto llevada al area del gatillo 
puede quitar la naturaleza destructiva de 
este gatillo. 

Los mecanismos fisiol6gicos que pueden 
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proteger al coraz6n en contra de los efec- 
tos de la oclusién de la arteria coronaria 
son: (1) una distribucién mayor de sangre 
que la que entra a traves de las coronarias 
afectadas, y (2) un aumento en el aflujo 
arterial. 

Se presentan dos operaciones para la 
enfermedad arterial coronaria, habiéndose 
operado 125 pacientes. De los pacientes 
que pueden estimarse, el 81 por ciento 
mostr6é resultados buenos 6 excelentes. 
Por “excelente” se quiere decir ausencia 
de dolor, ausencia de medicacién y retorno 
al trabajo anterior. Por “bueno” se quiere 
decir dolor ocasional, medicacién ocasional 
y retorno al trabajo anterior. Estas opera- 
ciones pueden salvar la vida como se ha 
demostrado experimentalmente. En _ pa- 
cientes humanos existe una tendencia en 
esta direccién. Estas operaciones reducen 
tambien los infartos, lo que tambien se ha 
probado en trabajo experimental. 


CONCLUSIONI 


La presenza di una zona ischemica nel 
miocardio pud disturbare il meccanismo 
del ritmo cardiaco; il cuore restante é in 
grado di continuare a funzionare. Molti 
malati muoiono per questo meccanismo in 
seguito ad attacchi cardiaci acuti. Basta 
tuttavia una piccola quantita di sangue, 
da 1 a 5 ce. per minuto, fornita alla zona 
eccitabile per togliere la ragione di tale 
eccitabilita I mezzi fisiologici mediante i 
quali é possibile proteggere il cuore contro 
i danni di un’occlusione coronarica sono 
(1) una miglior distribuzione di sangue 
al miocardio; (2) una maggior quantita 
di esso. Esistono due tipi di interventi 
per curare le malattie coronariche; sono 
stati operati circa 125 malati, 1181% die 
quali ha avuto buoni o eccellenti risultati. 
Risultato eccellente significa scomparsa 
del dolore; sospensione dei medicamenti 
e ritorno ad. un lavoro normale, Risultato 
buono significa dolore solo occasionalmen- 
te, saltuario uso di medicamenti, ritorno 
al lavoro normale. Queste operazioni pos- 
sono realmente salvare la vita, come é stato 
dimostrato sperimentalmente. Anche nel 
campo umano si umano si tende verso 
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questi risultati. Questi interventi riducono 
anche il numero degli infarti, e cid é stato 
dimostrato sperimentalmente. 


RESUME 


Une région ischémique du myocarde 
améne un dérangement des pulsations 
cardiaques. Plusieurs patients en meurent, 
a moins que |’on puisse injecter | 4 5 cc. 
de sang par minute, la région ischémique. 
Le mécanisme que peut prévenir |’occlusion 
coronaire consiste en une distribution plus 
égale du sang circulant dans les coronaires 
et une augmentation du sang artériel. 
L’auteur rapporte deux types d’interven- 
tion pour ces cas, I] présente 125 opérés, 
avec un résultat de 80% de succés. 


SCHLUSSFOLGERUNGEN 


Ein Gebiet lokaler Blutarmut im Herz- 
muskel kann zur Zerstérung der Koordina- 
tion des Herzschlags fiihren. Das iibrige 
Herz ist faihig, die Funktion fortzusetzen. 
Ein solcher Empfindlichkeitsmechanismus 
kann bei vielen Kranken zu einem tédlich- 
en Herzanfall fiihren. Die Zufiihrung 
einer nur geringen Blutmenge, etwa ein 
bis fiinf Kubikzentimeter pro Minute, 
kann wenn sie das empfindliche Gebeit 
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erreicht, die dort schlummernde Gefahr 
neutralisieren. 

Die physiologischen Mechanismen, die 
das Herz vor den Wirkungen eines Kranza- 
derverschlusses schiitzen kénnen, sind (1) 
eine gleichmassigere Verteilung des durch 
die erkrankten Kranzschlagadern einflies- 
senden Blutes und (2) eine echte Erhoéh- 
ung des arteriellen Blutzuflusses. 

Es werden zwei Operationen zur Be- 
handlung von Kranzschlagadererkrankun- 
gen vorgelegt. Die Zahl der operierten 
Kranken betragt etwa 125. Von den Fall- 
en, die zur kritischen Auswertung heran- 
gezogen werden kénnen, zeigen 81% gute 
oder ausgezeichnete Resultate. Ein Resul- 
tat gilt als “ausgezeichnet,’”’ wenn keine 
Schmerzen bestehen, keine Medikation 
erforderlich ist und Wiederaufnahme der 
friiheren Beschiaftigung erfolgt. Von 
einem “guten” Resultat wird gesprochen, 
wenn gelegentlich Schmerzen auftreten, 
gelegentlich Arzneimittel verabfolgt wer- 
den und Wiederaufnahme der friiheren 
Arbeit erfolgt. Dass diese Operationen 
lebensrettend sein kénnen, ist experiment- 
ell nachgewiesen worden. Beim Menschen 
zeigen sich Anzeichen in dieser Richtung. 
Ferner setzen diese Operationen, wie eben- 
falls durch experimentelle Arbeiten be- 
wiesen worden ist, das Auftreten von 
Infarkten herab. 


To surround everything, however monstrous or ridiculous, with an air 
of mystery, is to invest it with a secret charm and power of attraction which 
to the crowd is irresistible. False priests, false prophets, false doctors, 
false patriots, false prodigies of every kind, veiling their proceedings in 
mystery, have always addressed themselves at an immense advantage to 
the popular credulity, and have been, perhaps, more indebted to that re- 
source in gaining and keeping for a time the upper hand of truth and 
common-sense, than to any half-dozen items in the whole catalogue of 
imposture. Curiosity is, and has been from the creation of the world, a 
master-passion. To awaken it, to gratify it by slight degrees, and yet leave 
something always in suspense, is to establish the surest hold that can be 


had, in wrong, on the unthinking portion of mankind. 


—Dickens 





Alar Scapula 


Report of Two Cases 


JOHN B. FARLEY, M.D., F.I.C.S., LEONARD J. FARABAUGH, M.D., 
AND FRANK E. STANDER, M.D. 
PUEBLO, COLORADO 


HEN 2 cases of “winged scapula” 
WV turned up in our practice within 
thirty days we were astonished to 
find that comparatively little had been 
written about paralysis of the serratus 
magnus muscle, which is ordinarily caused 
by lesions of the long thoracic nerve. 
Overpeck and Ghormley! emphasized the 
rarity of the disease by stating “at the 
Mayo Clinic there have been twenty-eight 
cases in which the diagnosis of the con- 
dition was made, resulting in a percentile 
incidence of about 0.0026.” 

In view of the fact that in both of our 
cases paralysis of the right serratus 
magnus was involved, we were further 
astonished to find that, judging by the re- 
ports available to us, involvement of the 
right scapula outranks involvement of the 
left scapula in a ratio of more than 4 to 
1.2. Whether this discrepancy is pure co- 
incidence or in direct proportion to the 
incidence of right-handedness, or whether 
there may be some anatomic or physiologic 
causative factor we are at this time un- 
prepared to state. Further investigation 
is certainly indicated. In the 2 cases re- 
ported by Hauser and Martin** the left 
scapula was involved. Overpeck and 
Ghormley,! in the overall survey afore- 
mentioned, stated that in 22 cases the 
upper right extremity was involved; in 
only 5 was the upper left involved, and in 
1 case the condition was bilateral. 

Etiologic Factors. — Trauma is consid- 
ered the chief etiologic factor.2 It may be 
(1) an acute trauma from sudden external 
force, which may not only directly injure 
the long thoracic nerve but may be of 
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such severity as to cause separation of 

a portion or all of the serratus magnus 
muscle ;* (2) the recurrent irritative type, 
such as the carrying of knapsacks,'* or the 
use of crutches; (3) the chronic or con- 
tributive type, as sleeping with the arms 
abducted* and reading in bed resting on 
the abducted arm, with the hand support- 
ing the head,? and (4) pressure on the 
nerve such as is caused by shoulder braces 
or supports on the operating table in the 
lithotomy position. Another causative 
agent, and one that certainly cannot be 
discarded, is infectious disease; poliomye- 
litis certainly, viral infections probably, 
and toxins possibly—deltoid and serratus 
paralysis following tetanus as described 
by Ball. In further substantiation of 
Ball’s report, we have encountered, within 
the past twenty months, a case of com- 
plete deltoid atrophy following the injec- 
tion of tetanus toxoid. 


REPORT OF CASES 


CASE 1. A white single man aged 38 had had 
severe recurring duodenal ulcer since 1941. In 
December 1952 gastroenterostomy had been 
performed, with only short relief of symp- 
toms; two months later the patient was ad- 
mitted to the hospital to be prepared for 
operation. On Feb. 10, 1953, while lying in 
bed, he awakened with severe stabbing pain 
over the spine of the scapula, which lasted for 
about four hours. Again on February 15, 
while propped up in bed watching a card game 
(two hours) he was again stricken with the 
same pain, which lasted for three or four 
hours. Gastrectomy was performed on March 
11. On March 20, while playfully boxing, he 
felt the pain again and thought he had “pulled” 
a muscle. The pain lasted about one and one- 





VOL. XXI, NO. 3 


a 


Fig. 1.—Patient in Case 1 (left) 


half hours. Since that time he has noticed 
mild discomfort in the right shoulder region, 
usually while resting. 

He felt no weakness or “winging of the 
scapula” until August, when he returned to his 
job as a bus driver and noticed that his scap- 
ula struck the back of the seat when he reached 
for the door handle to discharge passengers. 

CASE 2. A ward attendant aged 44 was ad- 
mitted to the hospital in June 1953. The chief 
complaints were of severe weakness, malaise, 
anorexia and frequent tachycardia. Four days 
after admission the patient complained of se- 
vere pain in the right shoulder, just above the 
scapular spine. The pain persisted and was 
moderately severe for four days. A note was 
made on the hospital chart to the effect that 
the patient had “neuritis or arthritis of the 
right shoulder region.” Within a week he no- 
ticed weakness and 2 tired feeling in the right 
shoulder. Three weeks later he noticed marked 
winging of the right scapula, with accompany- 
ing pain through the shoulder girdle. The only 
subjective abnormalities during a diagnostic 
stay that included moderately extensive lab- 
oratory and roentgen studies were slight ele- 
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and patient in Case 2 (right). 


vation of temperature and a brown or bile- 
coated tongue. 

Comment.— Although most authors are 
inclined to consider trauma a primary eti- 
ologic factor, some have suggested hyper- 
extension of the arms in sleep as a trau- 
matic factor, and one of our group has 
pointed out that supporting the head on 
one hand while reading may cause stretch- 
ing and/or irritation of the long thoracic 
nerve. Nevertheless it is felt that infec- 
tious and toxic conditions, together with 
possible avitaminosis, cannot be discarded 
as etiologic factors. In both of our cases 
these factors probably were significant. 

Treatment.—Several types of surgical 
procedure for correction of this condition 
are described in the literature (Skillern,® 
Samter,’ Hass,® Dorling,’‘ Chaves'*). None 
has been completely successful. True, pa- 
tients with complete traumatic separation 
of the muscle or separation or tearing of 
the long thoracic nerve will benefit from 
surgical treatment, but on the whole the 
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benefits of such treatment have not been 
generally considered worth the operative 
risk, the associated morbidity and the ex- 
pense entailed. From the anatomic point 
of view, the operation of Chaves'' may 
possibly have the greatest chance of suc- 
cess. 

Casts in all manner and form have been 
applied (Hauser and Martin,'" Horwitz,® 
Schunk"') as well as appliances (Foley) .! 
Colin Mackenize'® suspended the arm by 
the wrist with a sling about the neck, 
while Foucar'! modified this appliance 
with a “clover leaf sling.’”’ Galvanic cur- 
rent has had its place in treatment 
(Rudd'"), although it is admitted that ap- 
plication of this current to the long tho- 
racic nerve is difficult, Rudd is of the 
opinion that stimulation of even a dener- 
vated muscle is beneficial. 

From the multiplicity of methods of 
treatment it appears that none has been 
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satisfactory. My own opinion is that, un- 
less the trauma has been direct and severe 
to either the nerve or the muscle, the more 
conservative treatment of heat and mas- 
sage is perhaps indicated. Relief of pain 
in the shoulder girdle becomes primary. 
Reeducation of muscular control follows. 
In a high percentage of cases without 
direct trauma the condition is self-limited 
and in most of the others it will be self- 
accommodated. 


CONCLUSIONS 


It is agreed that direct trauma with 
separation of the attachment of the ser- 
ratus anterior muscle will cause winged 
scapula. It is further admitted that vio- 
lent contusion or stretching of the nerve 
that produces dissociation of the continui- 
ty of the fibers may account for the atro- 
phy that produces winged scapula. Neither 


Fig. 2.—Forward extension of the arms with pressure against a wall may demonstrate early winging 
of the scapula. 
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of the author’s cases, however, presents 
a picture of acute trauma. At best, the 
only trauma which could have occurred 
was sleeping with the arm abducted or 
using the arm for a head rest for bed- 
reading, as both patients had been con- 
fined for a period of days before the on- 
set of the original severe shoulder pain. 

It is the author’s considered opinion 
that the etiologic factors involved in these 
cases might be ascribed, in the following 
probable order, to (1) infectious condi- 
tions (virus) ; (2) toxins; (3) avitamino- 
sis, and (4) a combination of the three. 
Unless severe direct trauma either to the 
muscle or to the nerve can be demon- 
strated, he is convinced that the conserva- 
tive treatment of massage, exercise and 
heat is indicated. 


RESUME 


On convient qu’un traumatisme direct, 
avec déchirure du muscle dentelé anté- 
rieur, améne une déviation de l’omoplate. 
De plus, une contusion brutale ou un étire- 
ment du nerf, avec solution de continuité 
des fibres, aménera de l’atrophie. L’auteur 
n’s pas trouvé d’histoire de traumatisme 
violent dans ses cas,—si ce n’est de s’étre 
couché avec un bras en extension ou de 
s’étre servi de son bras comme d’un oreiller 
chez des patients alités. 

D’aprés l’auteur, l’étiologie de ces cas 
peut s’énumérer comme suit: 

(A) une infection par virus; (B) l’in- 
toxication; (C) l’avitaminose; (D) l’asso- 
ciation des trois causes précédentes. Le 
traitement habituel devrait étre le mas- 
sage, de l’exercice et de la chaleur. 


SCHLUSSFOLGERUNGEN 


Direktes Trauma mit Ablésung des 
Ansatzes des M. serratus ant. wird allge- 
mein als Ursache des gefliigelten Schulter- 
blattes anerkannt. Es wird ferner zugege- 
ben, dass heftige zu einer Unterbrechung 
des Verlaufs der Nervenfasern fiihrende 
Quetschung oder Dehung des Nerven fiir 
die Atrophie, die eine gefliigelte Skapula 
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hervorruft, verantwortlich sein kann. In 
beiden Fallen, von denen der Autor berich- 
tet, konnte jedoch eine akute Verletzung 
nicht nachkewiesen werden. Das einzige, 
was eventuell als Trauma aufgefasst wer- 
den kénnte, ware das Schlafen mit ab- 
duziertem Arm oder die Benutzung des 
Armes als Kopfstiitze beim Lesen im Bett, 
da beide Kranke fiir eine Reihe von Tagen 
vor dem Auftreten der heftigen Schulter- 
schmerzen bettlagerig waren. 

Die Uberlegungen des Verfassers fiihren 
ihn zu der Ansicht, dass die folgenden 
Faktoren, geordnet nach dem Grade der 
Wahrscheinlichkeit, in seinen beiden F4ll- 
en eine ursdchliche Rolle spielen kénnten: 
1. infektidse Erkrankung (Virus), 2. Tox- 
ine, 3. Vitaminmangel und 4. eine Kom- 
bination der drei ersten Faktoren. Der 
Verfasser ist tiberzeugt, dass konservative 
Behandlung mit Massage, Ubungen und 
Hitze angezeigt ist, solange nicht eine 
schwere direkte Verletzung des Muskels 
oder des Nerven nachgewiesen werden 
kann. 


CONCLUSIONES 


Se considera generalmente, que el trau- 
matismo directo con separaci6n de la in- 
sercién del mtsculo serrato mayor produce 
escapula alata, admitiéndose ademas que 
la contusién violenta 6 estiramiento del 
nervio que produce disociacién de las fi- 
bras, puede ser responsable de la atrofia 
productora de la escapula alata. Sin em- 
bargo, en ninguno de los casos del autor, 
se presenté traumatismo. El] Unico trau- 
ma que pudo haber ocurrido, fué el de 
dormirse con el brazo en abduccién 6 el 
de usar el brazo para descansar la cabeza 
para la lectura acostado. Ambos pacientes 
han estado confinados por varios dias antes 
del comienzo del dolor intenso en el hom- 
bro. 

La opinién del autor es de que, los fac- 
tores etiol6gicos involucrados en estos ca- 
sos pueden ser en el orden probable sigui- 
ente: (1) padecimientos infecciosos (vi- 
rus), (2) toxinas, (3) avitaminosis y (4) 
una combinacién de los tres. Estamos 
convencidos, de que a menos de que se 
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demuestre un traumatismo intenso directo, 
ya sea al musculo 6 al nervio, esta indicado 
el tratamiento conservador de masaje, 
ejercicio y calor. 


CONCLUSIONI 


Si ritiene che un trauma diretto che 
provochi la disinserzione del muscolo ser- 
ratus anterior sia causa di scapola alata. 
Si ammette anche che lo stesso effetto pos- 
sa conseguire la contusione violenta o la 
lacerazione delle fibre nervose deputate al 
trofismo. Nessuno dei casi descritti, tut- 
tavia, é@ stato preceduto da un .trauma 
acuto. Al massimo viera stata ]’abduzione 
dell’arto durante il sonno o era stato usato 
il braccio per sostenere il capo durante 
la lettura in letto; in entrambi i pazienti 
erano passati diversi giorni prima dell’ini- 
zio del grave dolore di spalla. L’autore 
ritiene che i fattori etiologici possano es- 
sere i segenti: infezioni (virali), intos- 
sicazioni avitaminosi, oppure associazione 
di questi. Egli ritiene che, a meno che non 
si possa dimostrare un trauma diretto e 
grave al muscolo o al nervo, la cura deve 
essere conservativa ; massaggio, ginnastica 
e calore 
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A man has no vocation for directing great affairs, nor for 


science, nor the fine arts, nor for virtue, when he does not love 
these things independently of the reputation they bring; unless 
he does so, it is useless to study them; neither wit nor vanity 


is able to bestow genius. 


—V auvenargues 





Chest Wall Reconstruction 


RICHARD H. OVERHOLT, M.D., F.A.C.S.* 
BOSTON, MASSACHUSETTS 


such progress in recent years that it 

is no longer uncommon. Sufficient work 
and research have been done in this field 
so that many of the procedures are be- 
coming standardized. To open and close 
the bony thorax, however, is a procedure 
still in evolution. Surgical tradition de- 
mands an opening wide enough for ob- 
servation and operation, maintaining all 
possible preservation of tissue, and a clo- 
sure providing precise realignment of these 
tissues. In the completely rigid skull and 
in the completely elastic abdomen, the 
technics of opening and closing have been 
generally standardized. The thoracic cage, 
designed not only for protection but to 
function in the dynamics of respiration, 
is semirigid and semielastic. Adequate 
surgical approach through this barrier 
must mean resection, division or fractur- 
ing of ribs or cartilages unless the sub- 
ject is a child or has an usually flexible 
cage (Fig. 1). Realignment of the osseous 
architecture is desirable not only for pul- 
monary protection but, more importantly, 
to obtain the most efficient and painless 
respiratory action. 

Other Methods.—There are two basic 
approaches for wide intrathoracic expo- 
sure, anterior and posterolateral. The 
latter is used when either the lateral or 
the prone position (Overholt position) is 
used. Today the great majority of chests 
are opened through posterolateral inci- 
sions. The usual practice is to remove a 
long segment of one rib and incise the 
pleura through its periosteal bed. Closure 
is effected by suture of adjoining inter- 
costal muscles and periosteal borders, with 
or without pericostal sutures. Some sur- 


| ‘such progress in surgery has made 
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geons use an intercostal incision with di- 
vision of two or more ribs. Small segments 
of these divided ribs are removed in order 
to prevent their grating together after 
reconstruction. Pericostal sutures are used 
to reappose the interspace, with or without 
intercostal sutures. With either method, 
forcible spreading with a strong self-re- 
taining retractor of the Finochietto type is 
used. One or more ribs may be fractured 
or their heads evulsed. This is a frequent 
occurrence in elderly patients. The de- 
pressed splintered end of a fractured rib 
may puncture the reexpanding underlying 
lung. Sweet,! in recognizing this danger, 
has warned of the frequency of fracture 
and advised that a search always be made 
for sharp points and that they be trimmed 
off with a rongeur. 

There are other disadvantages to any 
method of exposure that results in frac- 
ture, loss of rib structure or evulsion of 
the costal heads. The wounds may be pain- 
ful. Support of the chest wall is weakened, 
which lessens the effectiveness of cough. 
Later, permanent defects in the costal cage 
may result in herniation during acts of 
cough or strain. Furthermore, removal of 
any portion of rib or displacement of peri- 
osteum will result in permanent roent- 
genologic disfigurement. If disease and 
its correction have not altered the posi- 
tion or resultant density of the thoracic 
viscera, it is important to avoid any tell- 
tale evidence of intrathoracic intervention 
that will forever cast abnormal shadows 
upon the roentgen film. Such shadows 
cause no little concern. The occasions for 
subsequent roentgen examination of the 
chests of patients are increasing. For ex- 
ample, there are preemployment films in 
industry, in schools, among food handlers 
and in insurance examinations. Films find 
their way into courts of law. Questions 
are raised, delays are caused and much 
correspondence is necessary before the 
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Fig. 1. (opposite).—A, case of Miss L. B. Thoracic roentgenogram taken eight years after bilateral 
segmental resection from bronchiectasis. On the right side, a long segment of the fifth rib was re- 
moved. On the left, short posterior segments of the fifth and seventh, together with a long segment of 
the sixth, were removed. Note permanent roentgenologic deformity. B, case of Mr. F. H. Thoracic 
films taken six years (right side) and four years (left side) after segmental resection for giant pul- 
monary cysts. On the right, short segments of the fifth and seventh ribs and a long segment of the 
sixth rib had been resected. Note how displaced periosteum generated a callus which formed an ex- 
tensive bridge at the site of separation. On the left side no ribs were resected, but their spreading 
caused fracture with callus formation. 





subject can pursue his desired activity. ommended the use of bone pegs, and Gross! 

Reservation and Reunion of Severed has adopted this method when ribs require 
Ribs.—The importance of the preserva- division. He resects a segment of one rib, 
tion and fixation of ribs has been previ- from which the pegs for the others are 
ously pointed out. Blades and Kent? pro- fashioned. The peg method proved satis- 
posed that the rib ends be secured by factory in some cases in my hands; how- 
simply drilling the ends and fixing them ever, it is too time-consuming, and it may 
with sutures. I have found it difficult to _ be difficult to effect good fixation by this 
maintain a stable union in this way. The means. In older patients the rib ends may 
grating of ends caused more trouble than be splintered by the bone cutter. Splinter- 
when a section of rib was resected and a ing can be prevented by the use of a 
space was left for clearance. Klassen* rec- simple electric or Gigli saw, but this adds 





Fig. 2.—A, drawing to illustrate evulsion of the heads of ribs from vertebral attachment and fracture 
that often occurs with forcible spreading of the rib cage in an adult, B, deliberate division of two 
or more ribs provides a wide spread with less danger of fracture or disrupting the heads of the ribs. 
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to the instrument list and the use of these 
devices is time-consuming, 

It is unnecessary to sacrifice any rib or 
to create postoperative instability in the 
thoracic cage, regardless of the width of 
the desired exposure. Fracture or evulsion 
of the heads of the ribs is prevented by 
using a long intercostal incision and clean- 
ly dividing and firmly rejoining their ends. 
The number of ribs that require division 
depends largely upon the age of the pa- 
tient, the size of the thoracic cage, the 
width of the ribs and their interspaces 
and the type of abnormality requiring 
correction. Often, a limited exploration 
after the intercostal incision has been 
made will permit one to test the extent 
of rib spread short of undue stress on the 
rib cage. Fixation of severed ribs is ac- 
complished by forming a mortise and 
tenon union, as described by Overholt and 
Kenney.® The tenon is formed by taking 
small rongeur bites from the corners of 
one rib end (Fig. 2). This forms a double 
tongue. The outer tongue is thrust into 
the marrow cavity, and the inner tongue 
comes to rest below the undersurface of 
the fixed rib stump. Heavy silk suture ma- 
terial is used to secure the union. With 
a little practice, the union can be made 
so that the rib ends fit snugly together and 
remain so without slipping out during 
cough or strain. The ribs adjacent to the 
intercostal incision are brought together 
with three or four interrupted catgut su- 
tures, placed through drill holes and thus 
avoiding the intercostal nerve (Fig. 3). 





Fig. 3.—Rib holder with perforated blade, which 
is useful when holes are drilled. 
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Fig. 4.—Drawing to illustrate method of mortise 
and tenon fixation of rib ends. 


In the anterior third of the intercostal in- 
cision, divided portions of the serratus 
magnus muscle can be closed, together 
with the intercostal muscles, by simple 
intercostal sutures. 

Posteriorly sectioned intercostal muscle 
bundles and periosteal elements should be 
reunited to minimize the formation of re- 
generated osseous tissue which may be out 
of line with the ribs. 

I have found it convenient to carry out 
the sequence of the rib closure in the fol- 
lowing manner, if the prone position is 
used : 

1. All thoracic cage sutures are placed, 
but left untied until the rib ends are im- 
pinged together and the shafts of the ribs 
are held by a self-retaining approximator. 

2. The placement of intercostal sutures 
is commenced anteriorly, with the retrac- 
tor still in place. This facilitates accurate 
inclusion of the intercostal muscle, peri- 
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osteum and portions of the serratus muscle 
in the sutures. A hemostat is used to hold 
both ends of the united sutures, which are 
dropped forward and out of the way. 

3. The retractor is removed and the peri- 
costal sutures are placed; the ends are 
clamped, and the holding forceps are 
dropped forward. 

4. The rib ends are prepared for im- 
pingement, and drill holes are threaded. 

5. The self-retaining rib approximator 
(Bailey’s is very serviceable) is applied. 

6. The rib ends are impinged together. 
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7. Sutures are then tied in the reverse 
order to which they were inserted, that is, 
starting posteriorly and working anterior- 
ly. This avoids entanglement of threads 
and their holding forceps. 

Preservation and Reunion of Severed 
Cartilages. — For access to the anterior 
portion of the mediastinum and for some 
cardiac operations, an anterior approach 
is preferable. Even for substernal lesions 
an approach to the entire substernal area 
can be more easily obtained transpleurally 
through an intercostal incision than by 


AA 


abe yt A 


Fig. 5.—Thoracic cage closure when three ribs are divided. The pericostal sutures are placed through 

drill holes whenever the intercostal nerve adjoining the rib is intact. It is unnecessary to take this 

precaution to avoid a nerve that has been prt gg severed. Then the suture may completely en- 
circle the rib. 





JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


MARCH, 1954 


Fig. 6.—A, case of Mr. W. D. Preoperative film showing far advanced tuberculosis of the left postero- 


apical segment. 


Fig. 7—Mr. W. D. Apex from roentgenogram 
shown in Figure 6B. Three ribs have been divid- 
ed posteriorly and reunited by the mortise and 
tenon method. Note lack of deformity in roent- 
genographic demonstration. 


splitting the sternum, In recent years I 
have completely abandoned the midsternal 
approach, even for lesions of the thymus. 
The sternum is very narrow, and a com- 
plete view of the entire anterior portion 
of the mediastinum can be obtained by 
working from either side. 

In employing an anterior approach, an 
excellent exposure may be obtained by 
cartilage division and a long intercostal 


B, postoperative film of same patient taken after postero-apical segmentectomy. 


incision. Cartilages or ribs need not be 
sacrificed. The thoracic cage can be recon- 
structed so that there is immediate stabili- 
ty and no subsequent radiologic deformity 
develops. 

Regardless of which intercostal space 
has been selected for separation, the skin 
incision is placed below the breast. The 
skin, breast and pectoral muscles are 
raised together to form the thickest pos- 
sible soft tissue mass to cover the inter- 
costal incision. 

I prefer to make a trap door of the an- 
terior costal cage by incising the inter- 
costal space below the lowermost cartilage 
to be divided. This gives greater stability 
at closure, for one of the ribs included in 
the pericostal sutures has an undisturbed 
anchorage anteriorly. The intercostal in- 
cision is made first, so that a finger can 
be introduced to locate the internal mam- 
mary vessel (Fig. 4). The perichondrium 
is not separated from the cartilages, as 
this envelope is necessary to prevent su- 
tures from cutting through. In dividing 
the cartilages, the knife is held at an angle 
to bevel their edges. 

In reconstructing the cage, the two end 
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sutures placed in each divided cartilage 
are crossed so that when secured they 
form a letter x. This prevents lateral 
slipping of the cartilage ends. The bevel 
prevents inward displacement. Costal su- 
tures are placed in drill holes. The cartil- 
ages are realigned precisely (Fig. 5). It 
is impossible to close an anterior inter- 
space completely and not draw the ribs 
closer together than they were originally. 
This is undesirable, for the cartilages can 
not be firmly reunited unless they are re- 
turned to their normal position. However, 
pectoral muscles and breast tissue seal the 
interspace effectively. 


SUM MARY 


Adequate exposure of intrathoracic and 
subphrenic areas can always be obtained 
without resection, fracture, or disjointing 
of the vertebral attachments of ribs in the 
posterolateral approach. When a simple 
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intercostal incision does not provide suffi- 
cient spread, one or more ribs should be 
cleanly cut and reunited. Mortise and ten- 
on fixation may be quickly accomplished, 
and normal rigidity of the thoracic cage 
is immediately restored. The following ad- 
vantages of this method have been empha- 
sized: (1) postoperative discomfort is 
minimized; (2) the natural support of the 
rib cage is maintained during cough or 
strain that favors the raising of bronchial 
secretions; (3) the danger of herniation is 
avoided, since a defect of the chest wall is 
not created, and (4) postoperative roent- 
genographic deformity is eliminated or re- 
duced to a minimum. 

In the anterior approach a wide expo- 
sure may be obtained by intercostal inci- 
sion and cartilage division. A method of 
secure reconstruction with preservation of 
ribs, cartilages and perichondrium is de- 
scribed. 


Fig. 8.—Case of Mr. W. D., one and one-half years after postero-apical segmentectomy for far ad- 
vanced tuberculosis. Note absence of deformity. 
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Fig. 9.—Method of dividing cartilages after intercostal incision has been made in an anterior ap- 

proach, The intercostal incision is made below the lowermost cartilage to be divided, and the chest 

wall is elevated like a trap door, The fingertip locates the internal mammary vessel and protects the 

lung. The cartilages are divided obliquely. The perichondrium is not separated from the rib at the 
point of division. This envelope prevents sutures from cutting the cartilage. 


RESUMEN 


Por la via posterolateral, siempre puede 
lograrse una adecuada exposicién de las 
areas intratoracica y subfrénica sin necesi- 
dad de reseccién, fractura 6 dislocacién 
vertebral de las costillas. Cuando una 
incisidn subcostal sencilla no proporciona 
separacién suficiente, una 6 mas costillas 
deben ser cortadas limpiamente y reuni- 
das. El cierre y fijacién tendinosa puede 
llevarse a cabo rapidamente, establecién- 


dose inmediatamente la rigidez normal de 
la caja toradcica. Se han sefialado las 
siguientes ventajas de este método: (1) 
molestia postoperatoria minima, (2) se 
mantiene un soporte natural de la caja 
costal durante la tos 6 tensién, que favorece 
el desprendimiento de las_ secreciones 
bronquiales, (3) se evita el peligro de 
hernia ya que no se crea un defecto sobre 
la pared toracica, y (4) se elimina 6 re- 
duce al minimo la deformidad roentgeno- 
grafica postoperatoria. 
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En la via anterior, puede obtener una 
amplia exposici6n por incisién intercostal 
y divisién de cartilago. Se describe un 
método de reconstruccién segura con pre- 
servacion de costillas, cartilagos y peri- 
condrio. 


ZUSAMMENFASSUNG 


Die Freilegung intrathorakaler und sub- 
phrenischer Gebiete beim posterolateralen 
Zugang lasst sich immer ohne Resektion, 
Fraktur oder Exartikulation der vertebral 
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en Rippenansitze ausfiihren. Wenn eine 
einfache interkostale Inzision eine aus- 
reichende Spreizung nicht zulasst, soll man 
sich entschliessen, eine oder mehrere Rip- 
pen sauberlich zu durchschneiden und 
weider zu vereinigen. Verzapfung und 
Sehnenfixierung lassen sich rasch aus- 
fiihren, und eine normale Festigkeit des 
Brustkorbs ist sofort wiederhergestellt. 
Die folgenden Vorteile der Methode des 
Verfassers werden hervorgehoben: 1. Die 
postoperativen Unbequelmlichkeiten wer- 
den auf ein Minimum reduziert; 2. Die 


Fig. 10.—Reconstruction of the anterior thoracic wall. The ribs are drilled to avoid intercostal nerves 
in pericostal suturing. Cartilages are fixed by placing end sutures so that they cross, thus preventing 
lateral slipping. 
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natiirliche Mitarbeit des Brustkorbs beim 
Husten und Pressen bleibt erhalten und 
tragt zum Hochbringen des Bronchialschl- 
eimes bei; 3. Die Gefahr eines Narben- 
bruches wird vermieden, da kein Defekt 
der Brustwand entsteht; 4. postoperative 
réntgenologisch nachweisbare Entstellun- 
gen bleiben aus oder sind nur minimal. 

Beim Zugang von vorn kann eine um- 
fangreiche Freilegung durch interkostalen 
Einschnitt und durch Trennung des Knor- 
pels erzielt werden. Es wird eine Methode 
einer sicheren Wiederherstellung des 
Brustkorbs mit Erhaltung der Rippen, der 
Knorpel und des Perichondriums beschrie- 
ben. 


RESUME 


Si l’on veut prendre la voie postéro- 
latérale, on peut avoir une ouverture 


convenable de la région intra-thoracique 
ou sous-phrénique, sans étre obligé de 
reséquer, de fracturer ou de désarticuler 


les attaches costales avec les vertébres. 

Si l’incision intercostale usuelle ne suffit 
pas, on peut réséquer une ou deux cédtes 
a condition de les réunir par la suite, soit 
par une mortoise soit par une fixation 
tendineuse. Ceci se fait facilement et 
rapidement. De la sorte, la cage thoracique 
reprend sa forme normale. Plusieurs avan- 
tages s’ensuivent pour le patient, a savoir: 

1. Moins de malaise post-opératoire. 

2. Plus de facilités pour les exercices 
respiratoires. 

3. Moins de danger d’hernie a travers 
la paroi thoracique. 

4, Aucune déformation thoracique. 

Si l’on veut au contraire prendre la voie 
antérieure, on peut avoir une excellente 
ouverture en incisant le cartigale et le 
muscle intercostal, 4 condition de rétablir 
ensuite la conformité anatomique. 
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RIASSUNTO 


Negli interventi per via posterolaterale 
si pud ottenere una buona esposizione delle 
regioni intratoraciche o freniche senza 
resezione, frattura né disarticolazione del- 
le coste. Quando la semplice incisione in- 
tercostale non fornisce una sufficiente luce, 
una o pili coste possono essere sezionate e 
quindi riavvicinate, cosicchsé si ottiene il 
ristabilimento della normale solidita della 
gabbia toracica. I vantaggi del metodo 
sono i seguenti: dolori post-operatori ri- 
dotti al minimo; conservazione della stati- 
ca della gabbia costale durante la tosse, 
con facile eliminazione della secrezioni 
bronchiali; eliminazione del rischio di 
ernie, poiché non residuano aperture nella 
parete toracica; scomparsa o riduzione al 
minimo delle deformazioni radiologiche 
post-operatorie. Nella via di accesso an- 
teriore si pud ottenere un’ottima esposi- 
zione con la incisione intercostale e la se- 
zione delle cartilagini. Viene descritto un 
metodo di ricostruzione efficace con conser- 
vazione delle coste, delle cartilagini e del 
pericondrio. 
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A Successful Free Tendon Graft in a Race Horse 


GARRETT PIPKIN, M.D., F.A.C.S., F.I.C.S. 
KANSAS CITY, MISSOURI 


a successful free tendon graft in a 

harness horse. This repair has en- 
abled the horse to return to “big time” 
racing. As far as I am able to find out, 
this is the first case of its kind to be re- 
ported. The question may arise as to the 
appropriateness of reporting such an oper- 
ative procedure in this journal, rather than 
publishing it in one the journals pertain- 
ing to veterinary surgery. Actually, the 
purpose of reporting this case in a major 
surgical journal is that it signifies the 
present status of surgery as regards large 
animals, and it is intended to stimulate 
surgeons throughout the world to lend a 
helping hand to the allied science of veteri- 
nary surgery. 

Veterinary surgery has made great ad- 
vances in this century. It has paralleled 
and even pioneered new surgical proce- 
dures employed in man. Most of these 
technical surgical advances have been 
made with small animals rather than large 
ones. A prolapsed intervertebral disc is 
now diagnosed in a dog; the diagnosis is 
confirmed by myelogram, and, should con- 
servative treatment fail, the disc is excised 
surgically. Fractures of the long bones in 
small animals are now treated by intra- 
medullary pinning. Prostheses and cups 
for the deformed femoral head and ace- 
tabulum in the dog have been devised. 
Rupture of the spleen and diaphragm due 
to automobile injuries is diagnosed and 
surgically attacked by a thoracic approach, 
with a high percentage of survival of the 
animal. 

Orthopedic surgery is indebted to vet- 
erinary surgery for many procedures. 
Some of the recent ones are external skele- 
tal transfixation, as exemplified by the 
Stader splint, and the principle of neurec- 
tomy for painful joints. : 


Te purpose of this paper is to report 


Submitted for publication Nov. 2, 1953. 


Despite the progressive state of small 
animal surgery in this country, large ani- 
mal surgery has lagged behind. It is re- 
grettable that when a horse breaks a leg 
or ruptures a tendon he is still destroyed 
unless he is valuable for stud purposes. 
There are several good reasons why this 
attitude has persisted. The horse is a large 
animal, difficult to handle. He must be 
kept ambulatory, for he sleeps on his feet ; 
so if he is allowed to get down and lose 
his ability to get back to his feet, he is 
apt to die. Anesthesia in the horse is more 
uncertain than it is in most animals, since 
his reaction to drugs varies from that of 
other animals. Morphine does not quiet 


a horse but usually produces in him a state 
of mania. Many veterinarians are of the 


opinion that ether anesthesia used for a 
horse is fatal in practically 100 per cent 
of cases.! As a result, little has been ac- 
complished in obtaining what may be con- 
sidered proper anesthesia for the horse. 

In operations on the extremities of the 
horse, postoperative splinting has been 
most difficult. The usual commercial plas- 
ter of paris rapidly withers and mildews 
in a barnyard, so that in the past a cast 
has posed a major problem. Since intro- 
duction of the new Melamine plaster casts 
this technical difficulty can be overcome, 
as these casts are lighter and stronger than 
those previously used, and are waterproof 
as well. 

An additional drawback is presented by 
the limited operating facilities for equine 
surgery available in the United States. 
Most of those now in existence are at 
major agricultural universities, where a 
school of veterinary surgery exists. Final- 
ly, the old guard in veterinary surgery 
still holds that tendon operations in race 
horses simply are not practical.2 The re- 
sult in this case, therefore, becomes worth 
reporting in an effort to induce surgeons 
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Fig. 1.—Injury consisting of rupture of common 
extensor tendon of “knee.” 


to aid the veterinarians to bring their 
work on large animals abreast of modern 
surgery. 

The animal under discussion was a 3- 
year-old harness horse. Harness horses 
are of two types, pacers and trotters. This 
horse was a pacer. He showed great prom- 
ise as a 2-year-old, winning several races. 
As a 3-year-old he won the race in which 
he suffered the ruptured common extensor 
tendon in his right knee, even finishing the 
stretch with a flapping leg. 

The knee of the horse is homologous to 
the wrist of the human being; yet, for all 
mechanical purposes, a rupture of the 
common extensor behaves just as does a 
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transverse fracture of the human patella 
with disruption of the quadriceps (Fig. 1). 
Anatomically the horse walks on his mid- 
dle toe, so that what we refer to as the 
knee is actually the wrist joint. This joint 
is composed of eight bones, arranged in 
two layers of four each. It has been modi- 
fied from a biaxial diarthrosis to a gingly- 
mus type of joint by fusion of the radius 
and the ulna into one bone. The common 
toe extensors have united into one strong 
central tendon. No sesamoid is present. 


After the common extensor has been 
ruptured, the ends retract and the space 
eventually fills in with scar tissue of in- 
sufficient tensile strength to transmit mus- 
cle power. Thus, the horse may be able 
to get up and walk with his knee flapping, 
and he may even be able to run a little, 
but he cannot make any speed and is there- 
fore finished as a race horse. 

The owner of the horse consulted vet- 
erinary surgeons as to possible treatment 
for this horse. The time-honored method 
used in veterinary practice is to treat this 
injury with firing. Regional nerve block 
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Fig. 2.—Instruments used in firing. ; Above, manual irons; Below, automatic gas 
chamber type (redrawn from Dollar”). 
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anesthesia is used. Multiple subcutaneous 
punctures with a red-hot needle are made 
down to the deep fascia (Fig. 2). These 
multiple punctures are carried out in a 
definite pattern, in the hope that the re- 
sulting scars will contract and draw the 
ruptured tendon fragments together suffi- 
ciently to permit proper function. Unfor- 
tunately this scar tissue soon stretches 
under stress. General surgeons have anal- 
gous problems in the repair of hernias. 
Plication of the scar is inadequate. Suc- 
cess depends upon approximation of sound 
fascial structures to obliterate defects. 

In the early part of this century, hinge 
injuries to the human knee were somewhat 
similarly treated by cauterization.* A suit- 
able skin flap permitted exposure of the 
ruptured hinge, which was then cauterized 
with multiple linear striations, by means 
of a red-hot soldering iron. This was done 
in an effort to establish stability to the 
knee joint by the formation of a suitable 
cicatrix. The practice is, of course, now 
obsolete in the surgical treatment of man, 
having been replaced by the sounder prin- 
ciple of repair of the defect with either 
tendon or fascia grafts. 

The veterinary surgeons gave a guarded 
prognosis to the horse’s owner, stating 
that firing did not offer too much in the 
way of a permanent result. They also 
stated that there was nothing to be lost in 
trying the procedure. Therefore the knee 
was fired. This procedure did not material- 
ly improve the horse’s disability. After 
firing he could still walk. He could run 
fairly well, throwing his injured knee for- 
ward by momentum in the same manner 
as in an isolated case of quadriceps paraly- 
sis. After moderate exercise his knee still 
swelled and he would be lame for a few 
days. When workouts were attempted, the 
horse was unable to obtain any degree of 
his former speed. 

At this point the horse’s owner appealed 
to the orthopedic surgeon as a court of last 
resort. His argument was that, unless a 
surgical repair could be effective, the horse 
would have to be destroyed. Few race 
horse owners are willing to pay the feed 
bill for sentimental reasons only. This 
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Fig. 3.—Relation of oblique tendon to ruptured 
common extensor tendon. 


horse was a gelding and had no value for 
stud purposes, so any type of calculated 
surgical risk was justified. 

In studying what tissues might be avail- 
able for repair of the common extensor 
tendon, two specimens of horses’ knees 
were obtained from the slaughterhouse 
and dissected. Studies of these showed 
that the oblique tendon was available for 
a living tendon graft repair. As has been 
indicated, the horse walks on his middle 
toe and his knee joint, which is homologous 
to the wrist in man and which is powered 
anteriorly by a single heavy common ex- 
tensor tendon, composed of all elements 
of the four finger extensors in man. The 
three short thumb muscles in the man are 
fused into one short heavy tendon in the 
horse, crossing obliquely across the wrist 
joint and called the “oblique tendon” (Fig. 
3). In the average horse it is approxi- 
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Fig. 4.—A, freeing oblique tendon from its pulley. B, detaching oblique tendon from its insertion. 
C, mobilization of oblique tendon. 


mately as large as the peroneal longus ten- 
don in man. After my cadaver studies I 
was convinced that if the oblique tendon 
had not been ruptured in the original in- 
jury it would serve as an excellent living 
tendon suture across the defect. 


The horse was transported to the Kansas 
State Agricultural College at Manhattan, 
Kansas. This is the closest facility in our 
community for horse surgery. The vet- 
erinary staff was most cooperative in 
giving the anesthesia and also in assisting 
at the operation. 


Anesthesia consisted of 112 gr. of intra- 
venous nembutal given over a period of 
two hours. It was reinforced with regional 
nerve blocks. Even then the horse was 
restless, and the tendon transfer might 
have torn out had it not been for the re- 
straints used. The veterinary surgeons 
who assisted in the operation and gave the 
anesthetic repeatedly commented on the 
difficulty of obtaining adequate anesthesia 
in the horse, as well as the high mortality 
rate associated therewith. From my brief 
experience with horse surgery, it is my 
opinion that no provision is made to insure 
adequate oxygen consumption for the 
horse, and that until some suitable mask 
or intratracheal tube is designed for this 
purpose the mortality rate among horses, 
resulting from anoxemia rather than from 


the anesthetic agent, will continue to be 
high. 

In this case the veterinary surgeon who 
gave the anesthetic threw a needle like a 
dart at the horse’s neck. On the first at- 
tempt it penetrated the jugular vein. It 
impressed me as a dexterous feat. Ap- 
proximately 30 gr. of sodium nembutal 
was given intravenously. The horse then 
became groggy and was brought up to 
the horse operating table, where he was 
secured by slings and ropes. The oper- 
ating table, powered by a motor, was low- 
ered into position. The intravenous anes- 
thesia then was reinforced further by re- 
gional nerve blocks. 


The operative procedure consisted of an 
anterior lateral incision comparable to a 
lateral patellar incision in man. It was 
carried down to the deep layer of the 
superficial fascia, which was observed to 
be converted into a dense sheet of scar 
tissue approximately 10 inches (25 cm.) 
in length and 5 inches (12.5 cm.) wide 
over the anterior aspect of the joint. This 
scar tissue was the result of the previous 
firing. The firing apparently had not gone 
deep enough to involve the deep fascia or 
the lateral expansion of the ruptured com- 
mon extensor tendon. It had not involved 
the oblique tendon, which was found intact 
in its sheath across the superior aspect of 
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the joint. The oblique tendon was mobi- 
lized from its sheath and detached at both 
ends (Fig. 4). The scar tissue between the 
ruptured ends of the common extensor 
tendon was excised. The ruptured ends 
of the common extensor tendon were ap- 
proximated moderately well with inter- 
rupted figure-of-eight chromic catgut su- 
tures (Fig.5A). The oblique tendon which 
had been mobilized for the tendon graft 
repair was anchored proximally to the 
common extensor and distally to the meta- 
carpal, transversing the defect (Fig. 52). 

At this point in the operation the horse 
became restless, and, although restrained 
by ropes to the operating table, was able 
to move sufficiently to jerk the repaired 
tendon. Fortunately the repaired tendon 
was sufficiently strong to withstand this 
movement, Additional intravenous sodium 
nembutal was then given, bringing the 
total to 112 gr. The horse quieted down. 
The wound was closed in layers with inter- 
rupted sutures of chromic catgut. A Mela- 
mine plaster cast was applied, extending 
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from the hoof to the body, forming a walk- 
ing cylinder. 

Here a comment may be made to the 
effect that the operating room facilities 
were not modern. The amphitheatre was 
not even screened. Flies swarmed every- 
where in the operating field, annoying the 
surgeon and his assistants and even oc- 
casionally alighting in the surgical wound. 
After several such incidents Flytox bombs 
were secured and the surgical procedure 
was completed in a Lister spray of Flytox. 
These difficulties will be eliminated when 
the new veterinary hospital, now under 
construction, is completed. 

The postanesthetic nursing care of a 
horse is reported by our veterinary friends 
as highly variable. It is not always easy 
to predict what type of reaction a horse 
will have when recovering from an anes- 
thetic. He may become maniacal, break 
his bonds, injure his handlers, gnaw at his 
dressings so as actually to chew off his 
leg, or even kill himself by knocking 
against the walls of his stall. None of these 


ry 
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Fig. 5.—A, closure of defect in common extensor tendon with interrupted chromic catgut sutures. 
B, anchoring tendon graft across defect in ruptured common extensor tendon. 
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catastrophes occurred in this case. In four 
or five hours the horse was up on his feet, 
although he was still somewhat “rocky.” 
Massive doses of antibiotics were given 
for a week. The next day he was suffi- 
ciently recovered to be turned out to pas- 
ture, with a halter and stick around his 
neck so that he could not gnaw at his cast. 

The cast was left on for one month. The 
Melamine plaster survived the hazards of 
the barnyard in excellent shape. At the 
end of the month it was just as hard, firm 
and waterproof as it has been when first 
applied. 

When the cast was removed, several 
small pressure sores were present around 
the knee. The veterinarians call these 


“cast sores” and expect them whenever 
plaster is used on a large animal. None 
of the sores were second-degree defects. 
They healed rapidly. On removal of the 
cast the horse was immediately able to 
lift his knee and to set his foot down in 
the proper fashion. The trainer and han- 


dlers of this horse, were elated with the im- 
provement in his gait, even though he still 
rather favored the leg and was somewhat 
lame. The trainer at that time predicted 
that the operation would be successful if 
this improvement could be maintained. 

Two weeks later the horse was turned 
out to pasture. Eight weeks after the oper- 
ation light workouts were begun. Three 
months after the operation he was started 
on routine roadwork, running an average 
of 5 miles daily. In six months training 
against time was started, and he was soon 
running under actual racing conditions. 
The leg continued in excellent shape; it 
did not flap, go lame or swell. Time trials 
for 1 mile (with cart and driver) were 
gradually reduced from two minutes and 
fifty seconds to two minutes and forty, sec- 
onds, and gradually down to two minutes 
and ten seconds. ; 

In the United States the major tracks 
for harness horses are near Chicago and 
New “York City. Ten months after the 
operation the horse was shipped to one of 
the Chicago tracks, and there he was 
entered in his first race, which he won by 
three lengths. Sentimental betting had 
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made him the favorite. Subsequently he 
has started thirteen times, winning ten 
races and coming in second in one. He has 
recently been shipped to New York, where 
there is faster competition and the purses 
are larger. 

His best time for 1 mile, since operation, 
in an actual race has been two minutes 
and seven seconds, a time he never matched 
before his injury. Unofficially he has run 
one-half mile in one minute and one second. 
His owner informs me that any harness 
horse that can run 1 mile under two min- 
utes and twelve seconds is a moneymaker ; 
so he is exceptionally well pleased with 
the surgical result. 


SUMMARY 


A case of a free tendon graft in a har- 
ness horse, so successful that it enabled 
the horse to return to racing is reported. 

In the author’s opinion this is the first 
such case on record. He considers it well 
worth reporting in an international sur- 
gical journal as an effort to stimulate sur- 
geons throughout the world to share their 
skill and knowledge with members of their 
companion profession, veterinary surgery, 
in the care of large animals. 


RIASSUNTO 


Viene riferito un particolare caso di 
trapianto tendineo in un cavallo, cosi ben 
riuscito da permettere allaanimale di tor- 
nare alle corse. L’autore considera il caso 
come il primo riferito nella Letteratura 
e lo stima meritevole di pubblicazione in 
una rivista chirurgica internazionale al 
fine di stimolare i chirurghi ad impiegare 
la loro perizia ed il loro sapere, assiemea 
quella dei colleghi veterinarii, nella cura 
dei grossi animali. 


RESUMEN 


Se comunica un caso de injerto tendino- 
so libre en un caballo de tiro, con éxito 
tal que ha permitido al caballo volver a 
correr. 
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Segun el autor este es el primer caso 
que se registra. El considera que vale la 
pena de ser comunicado en una revista 
quirtrgica internacional, como un esfuer- 
zo para estimular a los cirujanos del 
mundo para combinar su habilidad y cono- 
cimiento con la de su profesién anexa, la 
cirugia a veterinaria que cuida de animales 
grandes. 


RESUME 


L’auteur rapporte un cas de greffe ten- 
dineuse libre qui a permis a un cheval de 
retourner aux courses. L’auteur rapporte 
ce cas afin de demander la collaboration du 
chirurgien et du vétérinaire dans les soins 
des grands animaux. 


ZUSAM MENFASSUNG 


Es wird iiber den Fall einer freien 
Sehnentransplantation bei einem Trab- 
rennpferde berichtet, wo die Operation so 
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erfolgreich verlief, dass das Pferd wieder 
auf die Rennbahn zuriickkehren konnte. 
Der Verfasser glaubt, dass es sich hier 
um den ersten in der Literatur berichteten 
Fall dieser Art handelt, der die Ver6éffent- 
lichung in einer internationalen chirur- 
gischen Zeitschrift verdient, weil damit 
die Chirurgen der Welt angeregt werden 
sollen, ihre Kenntnisse und Kunstfertig- 
keit mit den Erfahrungen ihrer Kollegen 
aus der Veterinarmedizin in der Behand- 
lung grosser Saéugetiere auszutauschen. 
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One would expect that reason, being easily communicable 
and sometimes perfectible, should the sooner lose all its gloss 
and the advantages of freshness; however, the works of great 
men, copied with so much care by other hands, keep all their 
originality in spite of time; for it does not belong to other 
men to conceive and express so perfectly the things they know 
best. It is this lively and perfect manner of conceiving which 
distinguishes genius in all kinds, and makes it impossible for 
the simplest and the most hackneyed ideas to grow old. 
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Treatment of Thyroid Diseases 


ARNOLD S. JACKSON, M.D., F.I.C.S., F.A.C.S. 
MADISON, WISCONSIN 


the thyroid gland has become well 

standardized within the past two dec- 
ades, leaving but few controversial sub- 
jects. The advent of Lugol’s solution elim- 
inated the necessity for ligation operations, 
as it did preoperative and postoperative 
crises in Graves’ disease. Even stage oper- 
ations could be abandoned safely in cases 
of this disease. Toxic adenoma, however, 
in the advanced stages, still carried a cer- 
tain risk and often required a two stage 
lobectomy until thiouracil was developed 
in 1944. This, in turn gave way to propyl- 
thiouracil, tapazole, and other antithyroid 
drugs less apt to produce agranulocytosis. 

Then followed a period of trial and error 
with these drugs to determine their pos- 
sible curative value in Graves’ disease 
without resort to surgical intervention. It 
was my privilege to conduct some of the 
original clinica] research studies in an at- 
tempt to evaluate these drugs, and in the 
August 1946 issue of Surgery, Gynecology 
and Obstetrics I stated that after two 
years’ study it was my opinion that thiou- 
racil would not replace thyroidectomy." 

In a previous evaluation of this drug 
in 1945,'” the indications for its use were 
enumerated as follows: 

1. Advanced multiple toxic adenoma in 
patients in whom there is no response to 
iodine. 

2. Toxic adenoma complicated by such 
conditions as myocarditis, fibrillation, hy- 
pertension, diabetes, and decompensation. 

3. Severe exophthalmic goiter in the 
very young, the aged, the debilitated and 
the decompensated. 

4. Exophthalmic goiter in patients for 
whom, because of pregnancy, previous 
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nerve injury, infection, or other disease, 
it may be desirable to delay operation and 
yet not continue the administration of io- 
dine. 

5. Iodine-fast exophthalmic goiter. 

6. recurrent or persistent hyperthyroid- 
ism. 

In a subsequent study of over 700 cases 
in which thiouracil, propylthiouracil, tapa- 
zole, and similar drugs have been used 
over a period of eight years, I see no 
reason to alter these conclusions. 

Time and experience have shown that 
the antithyroid drugs have been to toxic 
adenoma what Lugol’s solution was to ex- 
ophthalmic goiter. They have entirely 
eliminated the necessity for stage opera- 
tions, i. e., lobectomies, since ligation was 
never of value in the presence of this con- 
dition. They have made it possible to de- 
crease the metabolic rate to normal or 
nearly normal, and, vastly more impor- 
tant, have virtually eliminated the danger- 
ous and occasionally fatal postoperative 
reaction. This was a reaction in no way 
similar to the postoperative hyperthyroid 
reaction associated with exophthalmic goi- 
ter. It was a reaction that no amount of 
Lugol’s solution, digitalis, sedatives, or 
any other drugs heretofore discovered 
were able to control. This has been the 
greatest contribution that Astwood, his co- 
workers, and the other scientists who de- 
veloped these drugs have given to the 
surgeon—a contribution in some respects 
comparable to that made by Plummer with 
Lugol’s solution. Unfortunately, Lugol’s 
solution many years ago proved to have 
little value in the treatment of toxic ade- 
noma. 

In cases of toxic adenoma not as far 
progressed as the type just mentioned but 
complicated by severe hypertension, dia- 
betes, and myocardial changes, the anti- 
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thyroid drugs are likewise a boon to the 
surgeon, reducing the operative risk to a 
minimum, 

Occasionally (in less than 1 per cent of 
cases in my own experience), for severe 
cases of exophthalmic goiter, resort to 
these drugs is necessitated; otherwise I 
have not used them in treating adults for 
the past three years. There is no objection 
to their use, however, provided that the 
patient is kept under close observation, the 
white blood count checked at monthly in- 
tervals and the patient warned of possible 
sequelae, such as sore throat, skin reaction, 
and gastrointestinal upset. In my series 
of over 700 cases in which these drugs 
have been used, no instance of agranulocy- 
tosis has occurred. This I attribute en- 
tirely to the use of moderate or small 
amounts of the drug I am using, contrary 
to the opinion of some who believe that 
the size of the dose is immaterial. I am 
amazed to see with what abandon some 
physicians freely advocate the use of enor- 
mous amounts of such potentially danger- 
ous drugs. I am sure that they would not 
have such doses administered to members 
of their own families. When using propyl- 
thiouracil, I usually start out with a dose 
of 50 mg. three or four times a day. If 
its use is required over a period of months, 
this dose is often reduced to an amount 
sufficient to maintain the patient at a sat- 
isfactory level. 

A recent instance may be cited in which 
propylthiouracil was resorted to in a case 
of severe exophthalmic goiter. After four- 
teen days’ preparation with Lugol’s solu- 
tion this patient’s basal metabolic rate was 
still plus 100 per cent. She had previously 
received various thyroid remedies. After 
three more days’ preparation with Lugol’s 
solution, which was five more days than I 
usually give, the basal metabolic rate was 
still plus 75 per cent. The patient was con- 
sidered unsafe for operation, and propyl- 
thiouracil was given for a cooling-off peri- 
od before Lugol’s solution and operation 
were again ordered and operation per- 
formed. On the same day operation had 
been scheduled for this patient, another 
patient came in with severe exophthalmic 
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goiter. Her first basal metabolic rate was 
plus 95 per cent but subsequently fell to 
plus 58 per cent, and she underwent sub- 
total thyroidectomy without reaction. Yet 
she had an extremely large and vascular 
gland, as well as exophthalmos, Grade 3 
—all because she had been subjected to 
various treatments, including radioactive 
iodine, for nearly a year. 

For the aged, it may be desirable in an 
occasional instance to prepare the patient 
for some weeks with an antithyroid drug 
before preparation for operation with io- 
dine, 

Children with this disease present a 
different problem. Twenty-five years ago, 
when there was no other recourse, I oper- 
ated upon children with Graves’ disease 
and came to the conclusion that, no matter 
who performed the operation, the younger 
the patient the greater the chance of re- 
currence in later years. Also, I dislike sub- 
jecting children to such an operation if it 
can be avoided. Consequently, in 1945 I 
began a study, from a clinical research 
standpoint, of the use of antithyroid drugs 
for children, and in 1949 a preliminary re- 
port of this study was published. A 10- 
year-old girl with a severe condition was 
the first patient treated. Her basal meta- 
bolic rate ten days after treatment with 
iodine was plus 62 per cent, and her pulse 
rate was 140. When the American Goiter 
Association held its annual meeting in 
Madison in 1949, this patient was pre- 
sented, and, although she was at that time 
controlled, first by thiouracil and subse- 
quently by propylthiouracil, it was the 
opinion of many members, including the 
present president-elect, that operation was 
required to effect a cure. This child, now 
grown to young womanhood, has main- 
tained a basal metabolic rate of minus 10 
per cent since 1950 and has taken no drug 
since that time. Recently she came to ex- 
press her appreciation and say good-by 
before entering the St. Louis University 
School of Nursing. 

One case may be but a coincidence, but 
the series has now grown to 17 cases. In 
all but 1 the disease was controlled. In 
the single exception a skin reaction de- 
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Fig. 1.—A, patient with exophthalmic goiter nine months after starting treatment with radioactive 
iodine. Weight loss, 50 pounds (22.7 Kg.); basal metabolic rate, plus 69 per cent; pulse rate, 116. 
B, same patient three months after thyroidectomy. Normal weight and metabolism. 


veloped with propylthiouracil, tapazole, 
and iodine, and thyroidectomy was con- 
sequently necessitated. In 2 cases relapses 
occurred after a free interval of several 
months, and, the children having advanced 
well into their teens, thyroidectomy was 
performed, Later studies showed that the 
need for operation might have been obvi- 
ated in these cases if I had had a little 
more patience. Four of these children 
have taken no drug for over a year and 
appear, like the first child, to be definitely 
cured. 

One who attempts such treatment, of 
course, must have a patient and parents 
who are willing to cooperate over a long 
period of time, at least two to three years. 
The child must be frequently observed and 
blood studies performed. Perhaps it is 


asking too much of a busy surgeon to con- 
duct such studies; yet, if it were one’s 
own son or daughter, one might prefer a 
trial before resorting to operation. 

Fortunately one does not have an op- 
portunity to observe a large series of these 
cases. Treatment usually begins with 50 
mg. of propylthiouracil or 5 mg. of tapa- 
zole two or three times a day. As soon 
as the disease is brought under control, it 
is continued by administrating the small- 
est possible maintenance dose. The more 
strenuous activities of the children are 
curtailed, but after a preliminary rest 
period they are allowed to resume their 
full school schedule, provided that their 
condition remains satisfactory. 

If this method has proved satisfactory 
for children, why not apply it to adults? 
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I did this in several hundred cases and 
early became convinced that it is not de- 
sirable. It is too difficult for the average 
adult to limit his duties over a consider- 
able period. He is too impatient to accept 
therapy over such a length of time. The 
incidence of relapses following remissions 
is still too high. Undoubtedly surgical re- 
moval of exophthalmic goiter will eventu- 
ally be superseded by some other form of 
therapy, but as yet antithyroid drugs, 
roentgen therapy and radioactive iodine 
(I?3!) have not proved to be the answer. 
None of these have succeeded in restoring 
the basal metabolic rate to normal and 
maintaining it there, as well as restoring 
the patient’s health, within the short space 
of time that is possible by a subtotal thy- 
roidectomy performed by a competent 
surgeon. When all the good and bad results 
of surgical treatment and I'*! are consid- 
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ered, the end results might be more closely 
approximated. Fortunately, most of the 
I'31 treatments are given by thoroughly 
trained experts. It would be amiss to say 
that all thyroidectomies are being per- 
formed by thoroughly trained thyroid sur- 
geons. While the results of I'*! have 
proved satisfactory in many instances, it 
is true that the early wave of enthusiasm 
for this form of therapy in the treatment 
of hyperthyroidism has somewhat sub- 
sided, just as it did after a period of ob- 
servation with roentgen therapy and anti- 
thyroid drugs. More and more cases of 
relapse, of postoperative myxedema, and 
of failure to control the disease are being 
reported by those who use I'*! and by 
others as well. 

Radioactive iodine does not seem to have 
a place in the treatment of toxic adenoma, 
since, regardless of its effect on the hyper- 
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Fig. 2.—Pathologic specimen of patient previously treated unsuccessfully with radioactive iodine, 
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thyroidism, the tumor still persists. Its 
role in cancer therapy is encouraging but 
is not the ultimate answer. 

Some other indications for the use of 
the antithyroid drugs or possibly I’! will 
be mentioned later. In cases of exophthal- 
mic goiter in which the disease has re- 
curred or persisted after operation, it may 
be possible to restore the patient to normal 
and possibly to cure the disease. When 
the patient has been wrongly treated with 
iodine for a long period and has become 
iodine-fast, it is desirable to administer 
an antithyroid drug for a period of weeks 
or months before returning him to iodine 
and operation. Occasionally, because of 
previous injury to the recurrent laryngeal 
nerves, because of pregnancy, or because 
of some concurrent infection or disease, 
it may be desirable to delay operation, and 
again these drugs may prove invaluable. 

Finally, I should like to point out a few 
important factors generally given but 
little consideration in the case of patients 
with toxic goiter. These I acquired from 
such authorities as C. H. Mayo and Henry 
Plummer or in the school of experience, 
from more than three decades of dealing 
with toxic goiter. 

These patients are strongly responsive 
to suggestion. They are apt to pick up 
many erroneous ideas from ignorant per- 
sons with regard to the treatment of their 
condition. The surgeon must first of all 
gain their confidence; there are many 
ways to do this. My patients are shown 
photographs of patients whose cases were 
similar to their own, taken before and 
after surgical intervention. They are 
shown records of the follow-up question- 
naires sent in by patients; also, each is 
shown a list of patients from his home 
town who have successfully undergone 
operation. They are encouraged to talk 
with patients who have recently undergone 
operation and are still in the hospital. The 
nurses are given lectures in the special 
care and psychologic treatment required 
in the care of these patients. Particular 
attention is paid to the immediate preop- 
erative preparation and medication. 

As a consequence of all this, all but 3 
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of many thousands of thyroidectomies 
have been performed with nerve block 
anesthesia, and primary thyroidectomies 
have been performed in all cases of ex- 
ophthalmic goiter since 1925. The services 
of an anesthetist are rarely required, and 
no check of the blood pressure or pulse 
is made. 

That many thyroidectomies, skillfully 
performed, fail to accomplish their goal is 
indicated by the following example. A pa- 
tient came to me in 1925 having previously 
undergone 3 thyroidectomies, 2 of them 
performed by outstanding international 
authorities. As so often is the case, the 
postoperative care was undoubtedly left 
to others, and, as a consequence, the pa- 
tient continued using stimulants without 
restriction; so, in turn, thyroidectomy 
failed to cure her. Stopping the use of 
coffee and nicotine and performing a 
fourth thyroidectomy has resulted in a 
twenty-eight year cure. All my patients 
are required to refrain from stimulants 
permanently, and they are checked at fre- 
quent intervals, either by letter or by 
personal examination, for five years or 
more. Every patient is expected to gain 
from 10 to 20 pounds (4.5 to 9.1 Kg.) 
within two months after the operation, 
and all are given iodine until their weight 
is normal. Every effort is made to free 
them from the strain and tension that may 
have been a factor in causing their con- 
dition. All are expected to have a normal 
metabolic rate within six months. Failure 
to attain this usually points to some re- 
sponsible factor, which should be cor- 
rected. 

In conclusion, from an experience deal- 
ing with all types of general surgery, I 
can say’ that surgical treatment of the 
thyroid may be expected to give as excel- 
lent end results and as low a mortality 
rate as any type of surgery, if the opera- 
tion is performed without prolonged pre- 
operative delay and under ideal conditions. 


CONCLUSIONS 


A study of the indications for and 
against the use of the antithyroid drugs in 
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connection with the surgical treatment of 
hyperthyroidism, based on a review of 
over 700 cases, is presented. 

The antithyroid drugs have accom- 
plished in the preoperative treatment of 
toxic adenoma what Lugol’s solution did 
with exophthalmic goiter and what iodine 
failed to do with the former. 

The antithyroid drugs are not compara- 
ble to thyroidectomy in the treatment of 
exophthalmic goiter in adults, because of 
the length of time required and the tend- 
ency toward relapses. 

In children these drugs have given en- 
couraging results when used over a period 
of several years. In a series of 17 cases, 
4 patients appear to be cured at the time 
of writing. 

Radioactive iodine has given encourag- 
ing results in the treatment of exophthal- 
mic goiter and cancer of the thyroid. Fur- 
ther observation has shown, however, a 
considerable number of cases of persistent 
hyperthyroidism, severe exophthalmos, 
marked growth of the gland and, in some 
instances, myxedema. It is definitely not 
indicated for toxic adenoma. Its end re- 
sults are yet to be determined. 

Important factors in the preoperative 
and postoperative care of hyperthyroid pa- 
tients are discussed. 


CONCLUSIONES 


Se presenta un estudio de las indicaci- 
ones y contraindicaciones del uso de las 
drogas antitiroideas en relacién con el 
tratamiento del hipertiroidismo, basada 
en una revisién de mas de 700 casos. 

Las drogas antitiroideas han logrado en 
el tratamiento preoperatorio del adenoma 
t6xico, lo que la solucién de Lugol ha hecho 
con el bocio exoftalmico y lo que el yodo 
no pudo hacer con el primero. 

Las drogas antitiroideas no son com- 
parables a la tiroidectomia en el tratamien- 
to del bocio exoftalmico en adultos, a 
causa del gran tiempo requerido y la ten- 
dencia hacia las recidivas. 

En nifios estas drogas han proporcion- 
ado resultados alentadores cuando se han 
usado por un periodo de varios afios. En 
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una serie de 17 casos, 4 pacientes parecian 
curados en el momento de escribir el 
articulo. 

El yodo radioactivo ha proporcionado 
resultados alentadores en el tratamiento 
del bocio exoftalmico y el cancer del ti- 
roides. Sin embargo, observaciones pos- 
teriores han mostrado un considerable 
numero de casos de hipertiroidismo per- 
sistente, exoftalmus grave, crecimiento 
notable de la glandula y en algunos casos 
mixedema. Definitivamente no se encuen- 
tra indicado en el adenoma toxico. Sus 
resultados finales no han sido determina- 
dos todavia. 

Se discuten factores importantes en el 
cuidado preoperatorio y postoperatorio de 
los pacientes hipertiroideos. 


RESUME 


L’auteur passe en revue 700 cas d’hy- 
perthyroidie. I] disserte sur les avantages 
et les désavantages d’une médication anti- 
thyroidienne associée au traitement chirur- 
gical. Les avantages d’une médication 
antithyroidienne préopératoire sont a l’ad- 
énome toxique ce que fut le Lugol au 
goitre exophtalmique et non l’iode. 

Le traitement antithyroidien ne répond 
pas favorablement, comparativement au 
traitement chirurgical du goitre exophtal- 
mique de |’adulte. Tandis que chez les en- 
fants, c’est différent. L’iode radioactive a 
donné des résultats trés encourageants 
pour le traitement du goitre exophtalmique 
et le cancer de la thyroide. Son usage est 
contre-indiqué dans |’adénome toxique. 


CONCLUSIONI 


Sulla base di un’esperienza di oltre 700 
casi, viene trattato il problema dell’uso dei 
farmaci antitiroidei in associazione alla 
cura chirurgica degli stati ipertireosici. 
Tali farmaci permettono di ottenere nella 
cura pre-operatoria degli adenomi tossici 
quello che il Lugol ottiene nel gozzo esof- 
talmico. Gli-antitiroidei non possono com- 
petere con la tiroidectomia nella cura del 
gozzo esoftalmico degli adulti, per il gran 
tempo necessario alla cura e la tendenza 
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alle recidive. Nei bambini, invece, essi 
hanno dato risultati incoraggianti se usa- 
tio per lunghi periodi. Su 17 casi trat- 
tati, 4 si devono considerare guariti al 
momento della pubblicazione di questo la- 
voro. Lo iodio radioattivo ha dato risulta- 
ti incoraggianti nella cura del gozzo esof- 
talmico e del cancro della tiroide. In molti 
casi, tuttavia, si @€ avuto un persistente 
ipertiroidismo gravi esoftalmi, spiccato 
aumento della tiroide e in qualche caso 
mixedema. E’ controindicato categorica- 
mente nell’adenoma tossico. I risultati a 
distanzdebbono ancora essere studiati. 


SCHLUSSFOLGERUNGEN 


Es liegt eine Untersuchung der Indika- 
tionen und Gegenindikationen der Anwen- 
dung antithyreoider Mittel in Verbindung 
mit chirurgischer Behandlung des Hyper- 
thyreoidismus, gestiitzt auf eine Priifung 
von iiber 700 Fallen, vor. 

Die antithyreoiden Mittel haben in der 
praoperativen Behandlung des toxischen 
Adenoms erreicht, was die Lugolsche Lés- 
ung beim Basedow-Kropf zustande brach- 
te, und was man beim toxischen Adenom 
mit Jod nicht erzielen konnte. 

In der Behandlung des Basedowschen 
Kropfes beim Erwachsenen lassen sich die 
antithyreoiden Mittel wegen der Linge 
der erforderlichen Zeit und wegen der 
Neigung zu Riickfallen mit der Schild- 
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driisenresektion nicht vergleichen. 

Bei Kindern zeigen die Mittel, wenn sie 
iiber eine Reihe von mehreren Jahren 
hinaus angewandt werden, ermutigende 
Resultate. Zur Zeit der Niederschrift der 
Arbeit sind aus einer Serie von 17 Fallen 
vier Kranke offenbar geheilt. 

Radioaktives Jod hat hoffnungsvolle 
Ergebnisse in der Behandlung des Base- 
dowschen Kropfes und des Schilddriisen- 
krebses gezeitigt. Weitere Beobachtungen 
jedoch ergeben eine erhebliche Anzahl von 
Fallen mit hartnackig bestehendem Hyper- 
thyreoidismus, schwerem Exophthalmus, 
starkem Anschwellen der Driise und geleg- 
entlich Myxédem. In Fallen von toxischem 
Adenom ist das radioaktive Jod sicherlich 
nicht indiziert. Die endgiiltige Beurteilung 
seines Wertes steht noch aus. 

Faktoren, die in der pré- und postopera- 
tiven Behandlung hyperthyreoider Krank- 
er von Wichtigkeit sind, werden erértert. 
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And time and space,—what are they? Our first problems, 
which we ponder all our lives through, and leave where we 
found them; whose outrunning immensity, the old Greeks 
believed, astonished the gods themselves; of whose dizzy 
vastitudes all the worlds of God are a mere dot on the margin; 
impossible to deny, impossible to believe. 


—Emerson 





Urethrocystographic Study: 


A Guide for Selective Prostatectomy 


M. LEOPOLD BRODNY, M.D., F.A.C.S., F.I.C.S. 


AND 


SAMUEL A. ROBINS, M.D., F.A.C.R. 
BOSTON, MASSACHUSETTS 


ELECTIVE prostatectomy is the 
S choice of a particular surgical ap- 

proach for the treatment of a specific 
type of prostatic disease. Two decades 
ago the selection was based primarily on 
the risk of the method, but today the op- 
erative mortality rate is no longer the 
decisive factor. Similar and equally low 
rates have been reported for each and all 
of the standard methods of prostatectomy. 
A review of pertinent statistics culled 
from recent reports warrants the opinion 
that in properly trained hands no single 
surgical approach has a monopoly on safe- 
ty and that the mortality rate of pros- 
tatectomy cannot be lowered significantly 
by further technical modifications. 


The future progress of prostatic sur- 
gery lies in improving the quality of func- 
tional results, in preventing the recurrence 
of prostatism and in minimizing the 
chances of malignant degeneration. The 
ideal prostatectomy does not require pro- 
longed postoperative treatments, and it 
permanently achieves for the patient a 
restored urethral channel, an adequate 
bladder capacity without residual urine, 
normal frequency and control of urination, 
freedom from discomfort and sterile urine. 
It is difficult to determine the incidence of 
such perfection, since the literature con- 
tains few satisfactory critical surveys as 
to the degree and permanence of the re- 
sults of prostatectomy. Certainly most 
urologists will admit that in a substantial 
number of cases their results have not 
measured up to these standards. 


The most modern and comprehensive 
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statistical survey of the results of pro- 
statectomy was compiled five years ago by 
Shivers and Groom! from replies to ques- 
tionnaires submitted to members of the 
American Urological Association. Their 
analysis revealed that, in 14,865 cases, 1 
in every 12 patients (8.4 per cent) had an 
inadequate functional result. These sta- 
tistics are probably minimal, since the 
definition of normal function after pros- 
tatectomy varies with the patient’s toler- 
ance and the surgeon’s attitude. Every- 
one is distressed by urinary incontinence, 
and this complication is invariably classi- 
fied as an unsatisfactory result. It is with 
such symptoms as frequency, nocturia, and 
delay and difficulty in voiding that the 
greatest discrepancies occur. The patient 
reacts according to his pain threshold and 
his mental makeup; some exaggerate minor 
discomforts, others tolerate grave symp- 
toms. Many urologists consider a prostat- 
ectomy satisfactory if the bladder is emp- 
tied; others take a middle course and are 
content with improved urination in one de- 
gree or another; still others are more 
critical, and their criterion is the complete 
relief of symptoms. The latter point of 
view should be the only acceptable one for 
surveying the results of prostatic surgery. 

Selective prostatectomy should be indi- 
vidualized to each patient, but considera- 
tion must also be given to the urologist 
who is to perform the operation. Theo- 
retically a urologist should be equally pro- 
ficient in every approach, but practically 
this is often impossible. Each type of 
prostatectomy has limitations and techni- 
cal difficulties that are unique, and there 
is a substantial variation in the ability of 
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urologists to manage them. Lack of fa- 
cilities and clinical material often makes 
it difficult to develop and maintain the 
high degree of proficiency needed to pro- 
duce the best results possible with each 
and all methods. Some procedures require 
highly specialized instruments that de- 
mand of the operating surgeon a certain 
type of skill and frequent use if their ca- 
pacity and efficiency are to be obtained 
and maintained. These tools can become 
ineffective and dangerous if they are em- 
ployed only occasionally, even by those 
skilled in other methods. 

Many urologists who have been labeled 
enthusiasts are not, They openly state that 
they are neither “resectionists” or “peri- 
nealists.” Many admit that they cannot 
remove the prostate transurethrally down 
to the capsule. They have found that they 
can produce the best results in the greatest 
number of patients by maintaining their 
skill in the methods in which they are most 
experienced. It is the wise surgeon who, 
recognizing his lack of skill in performing 
a particular technic, selects a method he 
can adapt to the patient with the prospect 
of obtaining the best results. 

It is unwise to attempt to duplicate the 
results of a specific technic unless similar 
facilities and trained personnel are avail- 
able. Unfortunately, there are hundreds 
of occasional operators who are swayed in 
their choice of an approach by the re- 
ported results of urologists with large 
charity services and well established uro- 
logic facilities. It is a question whether 
these results could be duplicated, even by 
the same urologists, in a hospital without 
a resident staff where only an occasional 
prostatectomy is performed. 
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It is proposed that each urologist survey 
every one of his patients for six to twelve 
months, and, if possible, five to ten years 
after prostatectomy, and that he employ 
urethrographic methods? preoperatively to 
catalogue his own selections* and _ post- 
operatively to evaluate his personal re- 
sults with each and every surgical] pro- 
cedure.* It is not the purpose of this re- 
port to define the precise indications for 
any one method of prostatectomy, or to dis- 
cuss the importance of preoperative prepa- 
ration and postoperative care, or of the 
necessity of adhering to fundamental sur- 
gical principles. It is rather to demon- 
strate the value of urethrographic studies 
as a basic for individualized selective pros- 
tatectomy.® 

I have used preoperative urethrographic 
investigation for the clinical classification 
of the lesions producing prostatism and 
have been able to determine them as fol- 
lows: 

1. The Presence of Infection. L. L., 
aged 55, was seen for symptoms typical of 
prostatism, Twenty years earlier he had 
been treated for urethritis and a prostatic 
abscess. Rectal examination revealed a 
moderately enlarged and boggy gland. The 
urethrogram (Fig. 1A) showed a prostatic 
cavern which was the remnant of the pre- 
vious infection. Relief of symptoms was 
obtained by transurethral resection of the 
cavity. 

2. The Status of the Bladder Base.—4J. 
M. M., aged 54, a clergyman, entered the 
hospital complaining of difficulty in urina- 
tion of two years’ duration. One year 
prior to admission he noted urgency and 
mild dull pain in the suprapubic area while 
urinating. On rectal examination the pros- 





Fig. 1.—A, case of L. L., age 55. Oblique view. The shadow of the veru is prominent and slightly en- 
larged. The base of the bladder is elevated and bilaterally concave. There is a diverticulum of the 
supracollicular urethra, extending posteriorly into the prostate. This pouching is a prostatic cavern 
and is the remnant of an old abscess cavity. B, case of J. M. M., aged 54. Hypertrophy of middle 
lobe. The entire urethra is well outlined. The prostatic portion is widened and the veru is obliter- 
ated. There is a rounded defect at the base of the bladder, measuring 3.5 cm. in diameter. The 
lateral recesses of the bladder are elevated and have the characteristic appearance of enlarged lateral 
lobes. C, case of M. L., aged 58. Hypertrophy of median bar. Urethrographic examination, oblique 
view, shows the prostatic portion of urethra to be compressed and elongated. The supracollicular 
portion is annulated anteriorly. The base of the bladder is flat. The veru is obliterated. D, case of 
C. I., aged 60. Intraurethral prostatic hypertrophy, oblique view. The veru is obliterated and the 
prostatic portion of the urethra elongated, bifurcated and compressed. There is very little elevation 
of the bladder base. These changes are consistent with an intraurethral type of enlargement. 
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Fig. 2.—Case of H. H., aged 70. Intravesical and 
intrarectal prostatic hypertrophy. Anteroposteri- 
or and oblique views. The prostatic portion of the 
urethra is angulated, elongated and compressed. 
The base of the bladder is markedly elevated and 
is displaced upwards and forwards. These changes 
are produced by intrarectal and _ intravesical 
growth of the gland. 


tate was small, symmetric, smooth and 
slightly tender. The results of urinalysis 
were entirely negative. A urethrogram 
was taken (Fig. 1B). Cystoscopic exami- 
nation confirmed the presence of a large 


projecting middle lobe, with small lateral 
lobes. On Feb. 10, 1951, a transurethral 


resection was done. The middle lobe was 
resected and weighed 5 Gm. The two 
lateral lobes together were about the same 
weight. The patient, when seen on April 
14, 1952, had no nocturia, no frequency, 
complete control of urination and normal 
urine. 

3. The Precise Topographic Character 
of the Vesical Neck.—M. L., aged 58, com- 
plained of frequency, nocturia and diffi- 
culty in urination. On rectal examination 
a small adenomatous type of gland was 
palpable. A urethrogram was taken (Fig. 
1C). Cystoscopic study revealed a median 
bar type of hypertrophy. An excellent re- 
sult was obtained by transurethral re- 
section. 

4. The Anatomic Characteristics of the 
Prostatic Lobes.®—In the case of C. L, 
aged 60, most of the lobular growth was 
intraurethral. The patient complained of 
nocturia (4 to 6 times) and frequency of 
urination for the past eight months. On 
rectal examination the prostate was ob- 
served to be moderately enlarged; the 
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median sulcus was shallow. A urethrogram 
revealed an intraurethral type of gland 
(Fig. 1D). A suprapubic prostatectomy 
was done on Aug. 6, 1948, and a prostate 
weighing 30 Gm. was removed. The pa- 
tient had an uneventful convalescence and 
on Jan. 25, 1949, a checkup revealed nor- 
mal urine and normal urination. 

In the second case in this category the 
hypertrophy was intravesical and intra- 
rectal. This is the type of gland on which 
I refuse to perform transurethral resec- 
tion. The patient, H. B., aged 70, had fre- 
quency. and nocturia of one year’s dura- 
tion. A rectal examination revealed a 
grade III adenomatous prostate. The type 
and size were verified by urethrogram 


Fig, 3.—Case of M. K., aged 67. Recurrent pros- 
tatic carcinoma and Paget’s disease. Urethro- 
graphic examination (upper views), taken on Oct. 
25, 1950, show mottling of the pelvic bones. The 
urethra is well outlined, and the prostatic portion 
is compressed and narrowed. Some of the prostat- 
ic ducts can be faintly seen. On the lower views, 
taken on Oct. 16, 1951, the prostatic portion of the 
urethra is fuzzy and widened and the lower por- 
tion is channeled. There is definite narrowing in 
the membranous portion of the urethra close to 
the bulb. These changes are consistent with malig- 
nant infiltration of the prostatic bed. 





VOL. XXI, NO. 3 


BRODNY ET AL: SELECTIVE PROSTATECTOMY 


Fig. 4.—A, case of M. J. C., aged 58. Carcinoma of the prostate, anteroposterior view. The prostatic 

portion of the urethra is small and fixed, resembling a tube. The base of the bladder is flat. B, case of 

A. E., aged 80. Carcinoma of the prostatic bed. Oblique view shows a stricture of the anterior por- 

tion of the urethra which occurred after a transurethral resection eight years earlier, The prostatic 

portion of the urethra presents a bizarre appearance. There is nodular invasion of the canal of this 
portion. The base of the bladder is also irregular. 


(Fig. 2). Successful enucleation of a pros- 
tate weighing 120 Gm. was done supra- 
pubically. 

5. Carcinoma of the Prostate. — The 
proper treatment of prostatic carcinoma 
depends on its early recognition, the status 
of metastasis and the relation of the 
growth to the prostatic portion of the 
urethra and the capsule. Carcinoma of the 
prostate can be definitely diagnosed ure- 
thrographically only when the urethral 
cana] has been invaded. The prostatic re- 
gion then appears irregular and moth- 
eaten. No reliance can be placed on a 
normal urethrogram, since small intra- 
capsular growths do not produce anatomo- 
topographic changes. 

In the case of M. K., aged 67, a complete 


and careful investigation did not reveal 
the malignant growth. The patient was 
seen in April 1950 with severe urgency of 
urination of six months’ duration. There 
was a history of twenty-five years of 
chronic prostatitis. On rectal examination 
the prostate was small, rubbery, non-nodu- 
lar and nontender. The value for blood 
acid phosphatase was 2.1 units, which was 
within normal limits for the method. 
Roentgen examination of the bones showed 
markedly increased densities, with thick- 
ened trabeculations, throughout the pelvis 
and the upper portion of the sacrum, The 
roentgen diagnosis was Paget’s disease. 
The urethrogram (Fig. 3A) revealed a 
small intraurethral prostate and prostati- 
tis. On May 1 a suprapubic prostatectomy 
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Fig. 5.—A, case of A. S., aged 57. Calcification of the prostate. Dispersed 
areas of calcification are seen throughout the region of the prostatic 
gland and are most marked in the left lobe. B, case of J. K., aged 65. 
Urethrographic examination of a good result five years after suprapubic 
prostatectomy, anteroposterior and oblique views, The base of the bladder 
is below the upper border of the symphysis. There is some funneling at 
the vesical neck. The shadow of the verumontanum is now present. The 
outline of the external sphincter is unaltered. 


was performed with some difficulty. Fro- 
zen sections revealed the gland tissue to 
be malignant. Bilateral orchidectomy was 
then done. The patient had an uneventful 
convalescence except for poor urinary con- 
trol, which persisted. On Oct. 16, 1951, a 
urethrogram (Fig. 3B) revealed malig- 
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nant infiltration of the prostatic bed. 
Further studies tended to corroborate the 
previous diagnosis of Paget’s disease. 
The urethrogram is also of clinical value 
in detecting capsular involvement by the 
growth. M. J. C., aged 58, had disregarded 
a single episode of hematuria two years 
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before admission. Rectal examination re- 
vealed the prostate to be small, fixed and 
rather hard, and the irregularity extended 
beyond the confines of the gland. The 
posterior portion of the urethra appeared 
as a fixed rigid tube on the urethrogram 
(Fig. 4A). Transurethral resection and 
bilateral orchidectomy were done. The 
pathologic diagnosis was carcinoma of the 
prostate. 

The number of patients encountered 
with carcinoma of the prostatic bed has 
increased. This is due to the increase in 
life expectancy. Carcinoma may also arise 
from residual tissues left behind after in- 
complete resection or enucleation. A bi- 
zarrre and grotesquely shaped prostatic 
bed is produced on the urethrogram by 
scar, prostatic and carcinomatous tissues. 
In 1941 A. E., aged 80, underwent trans- 
urethra] resection for prostatism. A post- 
operative stricture developed, and dilation 
was done periodically for three years. In 
1949 he was examined because his difficult 
urination was unrelieved by dilation of the 
urethra, and because a hard mass was 
palpable by rectum in the prostatic area. 
A urethrogram was taken (Fig. 4B). This 
was proved at biopsy to be a carcinoma 
of the prostate. 

6. Calcification of the Prostate.—Ure- 
thrographic study is of infinite value for 
the diagnosis and localization of calcifica- 
tion that appears on the roentgenogram as 
irregular areas of mottled deposits limited 
to the prostatic region. A. S., aged 57, 
had marked dysuria, frequency of urina- 
tion and nocturia of several months’ dura- 
tion. There was no residual urine. On 
rectal examination the prostate was slight- 
ly enlarged and the left lobe very hard. 
The possibility of neoplasm was consid- 
ered. A urethrogram (Fig. 5A) revealed 
an adenomatous prostate with calcifica- 
tion. A suprapubic prostatectomy was 
done without difficulty, and multiple cal- 
culi were removed from a pocket between 
the adenoma and the capsule. The patient 
had a good functional] result. 

Urethrographic studies of some patients 
reveal that much of the calcified area is 
in the true gland and is left behind after 


BRODNY ET AL: SELECTIVE PROSTATECTOMY 


enucleation of the adenoma. Often there 
is a good functional result in spite of this 
residum, but in some patients dysuria, in- 
fection and perineal pain persist. The cal- 
cification prevents involution, and an ir- 
regular, fixed prostatic cavity permanently 
remains. In such cases, secondary opera- 
tion for symptomatic improvement has 
been disappointing. Probably total pros- 
tatectomy is the best approach, especially 
if general calcinosis and fibrosis of the 
gland are present. 

Urethrograms present a permanent 

graphic record of conditions existing in 
the prostatic portion of the urethra prior 
to surgical intervention. I have been able 
to classify prostatic obstructions on the 
basis of the positional and directional en- 
largement of the gland. This classification 
has been previously reported in greater 
detail. With these data at hand, the value 
of any or all methods of prostatectomy 
can be determined for each type of pros- 
tate. ; 
I have used urethrographic studies post- 
operatively to survey the anatomic changes 
produced in the urethra by various types 
of operation, to visualize the mechanism 
and extent of involution of the prostatic 
bed and to study the causation of persist- 
ent symptoms. It is impossible in this 
report to describe all the changes that can 
be visualized in the prostatic cavity after 
operation. Reference is made to previous 
papers. A few pertinent examples are 
presented. 

The case of J. K. is typical of a good 
result after prostatectomy. The patient, 
aged 65, in July 1947 underwent supra- 
pubic enucleation for benign prostatic hy- 
pertrophy. Fifty-one Gm. of a combined 
type of adenoma was removed. Six months 
later the patient had normal urination. 
Five years later there were no symptoms, 
the urinalysis revealed no abnormality, 
and a routine urethrogram revealed an 
adequate urethral topographic picture 
(Fig. 5B). 

Urethrographic methods enable one to 
visualize and diagnose many structural 
deformities of the prostatic cavity and 
urethra which are etiologic factors in the 
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production of persistent symptoms.‘ Stric- 
tures’ are common sequelae after pros- 
tatectomy and are a constant source of 
embarrassment to the urologist. These 
narrowings may occur after any method 
of prostatectomy. Many are preventable. 
In the case of M. S., aged 75, the surgeon’s 
failure to handle the vesical neck properly 
at the time of operation probably accounts 
for the narrowing. This patient had fre- 
quency of urination and dribbling of one 
year’s duration. Examination revealed a 
large intravesical prostate. An uneventful 
suprapubic prostatectomy was done in 
September 1950. The patient had an un- 
complicated convalescence but the difficult 
and frequent urination continued. Cysto- 
scopic examination was unsuccessful ow- 
ing to a tight vesical neck. A urethrogram 
was taken on Feb. 18, 1951 (Fig. 6). With 
the aid of anesthesia, the stricture was 





Fig. 6.—Case of M. S., aged 75. Postoperative 
stricture of the vesical neck, anteroposterior view. 
The prostatic cavity is spindle-shaped, and there 
is a small nodule of tissue projecting into its right 
side. The region of the vesical neck is constricted. 
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Fig. 7.—Case of H. L., aged 58. Retained lobe 
and postoperative urethral strictures, anteropos- 
terior and oblique views. There is a filling defect 
in the bladder at the region of the vesical neck. 
This was produced by a lobe of prostate which 
was incompletely enucleated. The prostatic ure- 
thra is spindle-shaped. There are constrictions in 
the membranous portion of the urethra and at 
the vesical neck. 


dilated with filiforms and followers, and 
the patient’s symptoms improved. A more 
complete study of the cause of strictures 
occurring after prostatic operations has 
been published. 

Incomplete enucleations and residual 
prostatic tissue are frequently the cause 
of persistent symptoms. In the case of 
H. L., a lobe was left behind after a supra- 
pubic enucleation. This patient, aged 58, 
underwent suprapubic prostatectomy for 
a large adenomatous prostate. The bladder 
fistula healed very slowly. The patient 
continued to be troubled with marked 
nocturia and with intermittent and diffi- 
cult urination, Two years later a urethro- 
gram (Fig. 7) showed a stricture in the 
membranous portion of the urethra and 
a filling defect at the base of the bladder. 
After urethral dilatation with bougies 
(Nos. 18-24), cystoscopic study revealed 
a lobe of prostate with its base attached to 
the vesical neck and the other end project- 
ing freely into the lumen of the cavity. 
This acted as a ball-valve. The patient’s 
symptoms improved noticeably after 
transurethral resection and urethral dila- 
tation. 

Poor control of urination is one of the 
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most troublesome sequelae of prostatec- 
tomy, and each patient should be studied 
in detail to determine whether the incon- 
tinence was preventable. In the case of 
I. T., aged 54, the external sphincter was 
injured. This patient was seen in May 
1948, with prostatism of three years’ dura- 
tion and a bladder residual of 500 cc. A 
perinea] prostatectomy was done. The pa- 
tient had an uncomplicated convalescence 
but complained of continual dribbling of 
urine. A urethrogram taken seven months 
later, on Dec. 24, 1952 (Fig. 8A), showed 
a scar involving the external sphincter and 
an irregular prostatic cavity which failed 
to involute. 

It is necessary nowadays that prosta- 
tectomy should minimize the chances of 
regrowth of the gland for a longer period. 
In the past two decades the life expectancy 
of a man aged 60 has increased from ap- 
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proximately six years to twelve years. The 
following cases, one after a suprapubic 
enucleation and the other after a trans- 
urethral resection, are examples of the 
recurrence of prostatic obstruction follow- 
ing different methods of surgery. J. C., 
eleven years ago, was treated by trans- 
urethral resection of a small intraurethral 
adenomatous type of gland. Urination was 
satisfactory until one year ago, when fre- 
quency and difficulty of urination, as well 
as nocturia, developed and became pro- 
gressively worse. A urethrogram (Fig. 
8B) showed multiple irregular nodules 
projecting into the posterior portion of 
the urethra. A second transurethral re- 
section was done. The pathologic diagno- 
sis was benign prostatic hypertrophy. 

I. G. was seen in 1937 for prostatitis. 
A urethrogram (Fig. 9A) showed an ade- 
noma. This was enucleated suprapubically, 


eet 


LB 


Fig. 8.—A, case of I. T., aged 54. Urinary incontinence following perineal prostatectomy. The blad- 
der is still edematous, trabeculated and sacculated. The prostatic cavity is fixed, noninvoluted, and 
above the region of the verumontanum, on both sides, some of the opaque media has left the con- 


fines of the capsule and invaded the surrounding tissue. 


The outline of the external sphincter is 


irregular on its left border. B, case of J. C. Recurrent prostatic tumor eleven years after a trans- 
urethral resection. The oblique view shows multiple smooth filling defects in the region of the pros- 
tatic portion of the urethra. These were produced by a nodular type of adenomatous growth. 
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Fig. 9.—Case of I. G. Recurrent subtrigonal and 

suburethral glandular hypertrophy. A, urethro- 

gram, oblique view, taken prior to prostatectomy 

on March 2, 1937, B, urethrogram taken prior to 

second suprapubic prostatectomy on July 16, 1946. 

Note the irregular filling defects in the region of 
the prostatic portion of the urethra. 


cleanly and without difficulty. Nine years 
later, in 1946, the patient was again hos- 
pitalized because of nocturia and difficulty 


in voiding. The vesical residual urine 
amounted to 3 ounces, and a urethrogram 
(Fig. 9B) showed multiple suburethral 
and subtrigonal adenomas, On July 16, 
1946, a suprapubic prostatectomy was 
easily performed and 16 Gm. of benign 
prostatic tissue removed. 


SUMMARY 


The selection of a method of prostatec- 
tomy should be individualized to each pa- 
tient by each surgeon. A urologist cer- 
tainly can profit from the observations and 
experiences of others, but in the final 
analysis the adequacy and indications for 
a specific method of prostatectomy can be 
weighed only in the light of the surgeon’s 
ability, facilities and circumstances. Each 
urologist must be critical of his own func- 
tional results. Every failure to obtain com- 
plete relief of the signs and symptoms of 
prostatism should be honestly and care- 
fully studied to see if it was technically 
preventable. Urethrocystographic study is 
an excellent procedure for the urologist to 
use in appraisal of the end results of his 
prostatic operations. It provides a perma- 
nent record of the preoperative anatomic 
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and the postoperative topographic picture 
for study, comparison and correlation with 
technical data. 


RIASSUNTO 


Ogni chirurgo dovrebbe scegliere caso 
per caso il metodo di _ prostatectomia. 
Certamente |’urologo pud profittare dell’és- 
perienza altrui ma in ultima analisi la 
scelta del metodo deve essere fatta sulla 
base dell’abilita chirurgica personale. Ogni 
urologo deve fare una critica dei risultati 
funzionali che ha ottenuto; deve onesta- 
mente riconoscere i casi in cui non é 
riuscito ad ottenere la guarigione comp- 
leta e la scomparsa dei segni di prosta- 
tismo, e chiedersi se non sarebbe stato 
tecnicamente possibile prevedere cid. L’u- 
retrocistografia é un eccellente metodo di 
indagine sui risultati e distanza degli 
interventi sulla prostata. Essa fornisce 
dei dati, che si posson conservare, sul 
quadro anatomico e topografico pre- e 
post-operatorio, dato che possono essere 
utilizzati, paragonati e correlati con i dati 
clinici. 


RESUME 


Le procédé doit convenir au _ patient, 
non le patient au procédé. C’est l’opinion 
de l’auteur quant au choix du type de 
prostatectomie ci-employé, Cependant cha- 
que urologue doit aussi étudier ses facilités 
opératoires pour tel ou tel procédé; en 
ayant toujours en téte le but a obtenir: 
le soulagement de son patient. L’uréthro- 
cystographie est un procédé excellent pour 
évaluer les résultats post-opératoires de 
la prostatectomie. 


RESUMEN 


La seleccién de un método de prostatec- 
tomia debe particularizarse a cada pa- 
ciente y a cada cirujano. Indudablemente 
que un urélogo puede beneficiarse de las 
observaciones y experiencias de otros, pero 
en Ultimo analisis la propiedad e indica- 
ciones de un método especifico de prosta- 
tectomia, solamente puede ser estimado a 
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la luz de la habilidad y facilidad de cir- 
cunstancias del cirujano. Cada urdélogo 
debe juzgar sus propios resultados funcio- 
nales. Cada fracaso en la obtencién del 
alivio de los sintomas y signos de prosta- 
tismo debe ser honesta y cuidadosamente 
estudiados, para ver si es prevenible tecni- 
camente. El] estudio uretrocistografico es 
un procedimiento excelente para el uro- 
logo, para la estimacién de los resultados 
finales en sus operaciones prostaticas. Pro- 
vee un registro permanente de la imagen 
anatomica preoperatoria y de la imagen 
topografica postoperatoria, para su estu- 
dio, comparacién y correlacién clinica. 


ZUSAM MENFASSUNG 


Die Wahl der Methode der Prostatare- 
sektion sollte jeder Chirurg nach der Lage 
des einzelnen Falles individuell treffen. 
Sicherlich kann der Urologe von den Beo- 
bachtungen und Erfahrungen Anderer 
lernen; letzten Endes aber kann der Wert 
und die Indikation eines spezifischen Ver- 
fahrens der Prostataresektion nur auf 
Grund der Fertigkeit des Chirurgen, der 
vorhandenen technischen Einrichtungen 
und der vorliegenden Situation entschie- 
den werden. Jeder Urologe muss mit Selb- 
stkritik die von ihm erzielten funktionel- 
len Resultate betrachten. Jeder Fall, in 
dem es nicht gelang, die Krankheitszei- 
chen und Symptome des Prostatismus 
véllig zu beseitigen, muss ehrlich und 
griindlich untersucht werden, um festzu- 
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stellen, ob der Misserfolg sich technisch 
hatte vermeiden lassen. Die Réntgenun- 
tersuchung der Harnréhre und der Blase 
bietet dem Urologen ein ausgezeichnetes 
Mittel zur Beurteilung der Endergebnisse 
seiner Prostataoperationen. Die Urethro- 
zystographie gestattet die Anlage eines 
Protokolls der anatomischen und topogra- 
phischen Verhiltnisse vor und nach der 
Operation, an Hand dessen vergleichende 
Studien und Interpretationen der klini- 
schen Befunde angestellt werden kénnen. 
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Truth is stranger than Fiction, but it is because Fiction is 
obliged to stick to possibilities; Truth isn’t. 


—Mark Twain 





Rupture of Bowel in Hernial Sac 
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of a truss is at best unsatisfactory. 

Seldom is it possible to secure a truss 
that will maintain reduction at all times. 
Excoriation, maceration and trophic 
changes in the skin are common. The local 
irritation during hot weather is at- times 
almost unbearable. In addition to these 
features of inadequacy and discomfort, 
there is another factor that should dis- 
courage the use of a truss. 

Trauma to the contents of a hernial sac 
undoubtedly occurs more frequently than 
is recorded. As a rule such trauma, al- 
though painful, probably produces only lo- 
cal petechial hemorrhages and edema. If, 
however, a severe blow is sustained under 
circumstances in which the hernia] sac has 
slipped out beneath the truss, the results 
may well be disastrous. At least 37 cases 
of perforation of the bowel under these 
circumstances have been reported.* The 
following case may be added to this list: 

E. B., a 72-year-old white laborer, was ad- 
mitted to St. Anthony Hospital on Jan. 7, 1952. 
He complained of severe abdominal pain, nau- 
sea and vomiting. For the past ten years he 
had had a relatively large left inguinal hernia, 
for which he wore a truss. At about 3 p.m. on 
the day of admission he fell flat on his abdo- 
men and struck the truss against the frozen 
ground. Severe pain resulted, but he went to 
bed, thinking it would “wear off.” Instead, it 
became progressively worse. He became weak 
and nauseated, and vomited. He was admitted 
to the hospital seven hours after the injury. 
On examination he appeared pale and acutely 
ill. The blood pressure in millimeters of mer- 
cury was 154 systolic and 76 diastolic. The 
temperature was 99 F., the pulse rate 80 and 
the respiratory rate 20. The skin was clammy, 
especially about the neck and the upper part 
of the chest. The abdomen was distended, tym- 
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*Vernon, S.: Perforated Bowel with Inguinal Hernia, J. 
Internat. Coll. Surgeons 16: 776-778 (Dec.) 1951. 
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panitic and rigid. It was silent. Marked ten- 
derness was present in the left inguinal area. 
An edematous ridge marked the course of the 
left inguinal canal. A large internal inguinal 
ring was easily detected, but no herniation was 
in evidence. 

A catheterized urine specimen contained no 
blood. The erythrocyte count was 5,900,000 per 
cubic millimeter of blood, with 17.4 Gm. of 
hemoglobin; the leukocyte count was 10,300 
per cubic millimeter, with 89 per cent poly- 
morphonuclear cells. The electrocardiographic 
report was as follows: “Moderate defect in in- 
traventicular conduction of left bundle branch 
type. Insufficiency in the entire coronary cir- 
culation, particularly the distribution of the 
posterior circulation ... There undoubtedly 
have been two small areas of infarction in the 
past.” 

Operation. — Anesthesia was induced with 
Baird’s solution and endotracheal intubation, 
and the abdomen was explored. The initial in- 
cision was made over the left inguinal canal. 
A large indirect hernial sac was observed. It 
contained no bowel. The internal ring was 
large. The abdomen contained a large quantity 
of fluid which had the odor and appearance of 
bile. Since the site of rupture could not readily 
be demonstrated via the inguinal approach, 
the inguinal wound was closed. In order to 
close it securely, the left cord and testicle were 
removed. A second incision (upper left para- 
median) was made. This was done because 
the patient was known to have had some di- 
gestive disturbance. There was no certainty 
that he had not ruptured the gallbladder or 
perforated a duodenal ulcer. Neither of these 
accidents, however, had occurred. Instead, a 
large rent was observed in the antimesenteric 
border of the jejunum, about 18 inches (45 
cm.) from the ligament of Treitz (see illus- 
tration). This rent was repaired, the perito- 
neal cavity cleansed, and the abdomen closed 
in layers. 

Course.—The first three postoperative days 
were stormy. Auricular fibrillation developed. 
It was treated with quinidine and digitalis. 
The output of urine for the first twenty-four 
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Rent in antimesenteric border of jejunum. 


hours was only 250 cc. The specific gravity 
was 1.032. On the third day the output in- 
creased to 910 cc. and the specific gravity was 
1.028. A Levine tube was left in the stomach 
until the third day. The fibrillation subsided. 
The patient continued to improve and was per- 
mitted to go home on the tenth postoperative 
day. Four days later, two weeks after the 
operation, he was readmitted with dehiscence 
of the upper abdominal wound. Repair was 
accomplished with through-and-through silver 
wire sutures. He was discharged one week 
later, but the wires were not removed until the 
third week. One year after the injury both 
wounds remained solidly healed. 


SUMMARY 


A case is presented in which a blow to 
an inguinal hernia resulted in rupture of 
the jejunum. The outpouring of the je- 
junal contents, chiefly bile, resulted in a 
severe chemical peritonitis. 

Auricular fibrillation developed on the 
first postoperative day. On the fourteenth 


postoperative day dehiscence of the wound 
occurred. Recovery was slow but complete. 


ZUSAM MENFASSUNG 


Es wird iiber einen Fall berichtet, in 
dem ein Schlag auf einen Leistenbruch zur 
Zerreissung des Jejunums fiihrte. Der 
ausstrémende Inhalt des Jejunums, im 
wesentlichen Galle, rief eine schwere che- 
mische Peritonitis hervor. 

Am ersten Tage nach der Operation trat 
Vorhofsflimmern auf, am 14. Tage brach 
die Wunde auf. Schliesslich trat langsame 
aber vollige Heilung ein. 


RESUMEN 


Se presenta un caso en el cual, un trau- 
matismo sobre una hernia inguinal pro- 
dujo ruptura yeyunal, produciéndose una 
peritonitis quimica grave, como conse- 
cuencia del contenido yeyunal vertido, 
principalmente bilis. 
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En el primer dia postoperatorio se de- 
sarrollé fibrilacién auricular. Al decimo 
cuarto dia se produjo dehiscencia de la 
herida. La recuperacién fué lenta pero 
completa. 


RESUME 


L’auteur présente une entité morbide: 
tisme d’une hernie inguinale amenant une 
déchirure du jéjunum avec péritonite. La 
guérison fut lente a cause d’une fibrilla- 
tion auriculaire le premier jour post-opéra- 
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toire et d’une déchirure de la plaie au 14e 
jour. 


RIASSUNTO 


Viene presentato un caso di trauma in- 
guinale su un sacco di ernia, con rottura 
del digiuno. Lo spandimento di liquido 
intestinale e bile produsse una peritonite 
grave. Comparve fibrillazione auricolare 
l’indomani dell’intervento; in 14 giornata 
si ebbe deiscenza della sutura. La guari- 
gione, tuttavia, fu completa. 


Those who deny freedom to others 
deserve it not for themselves and un- 
der a just God cannot long retain it. 


—Lincoln 


Only free peoples can hold their 
purpose and their honor steady to a 
common end, and prefer the interests 
of mankind to any narrow interest of 


their own. 


—Wilson 





Etiologic Factors in Carcinoma of the Uterus, 


Especially the Cervix 


MADGE T. MACKLIN, M.D., LL.D. 


COLUMBUS, OHIO 


upon my own studies. Conclusions 

are no more accurate than the data 
upon which they are based; hence the 
first step in the development of the topic 
is presentation of the method by which 
the data were collected and the degree of 
accuracy to be expected from them. 

Method of Obtaining Cancer Patients.— 
My original study dealt with a series of 
patients with mammary cancer and of 
their immediate relatives to determine the 
role, if any, played by genetic factors in 
the causation of this type of the disease. 
In the course of the study I collected a 
large series of patients also with patho- 
logically diagnosed cancer in some organ 
other than the breast, such as the stomach, 
the rectum or the cervix. I also collected 
a large number of family histories of 
women who had, at the time of the inter- 
view, no symptoms of cancer of any type. 
The patients with breast cancer and the 
cancer controls were selected from pa- 
tients going through the Columbus Cancer 
Clinic and the University Hospital. Most 
of them were patients of the clinic, al- 
though there were a few so-called private 
patients among them. 

In order that the series of breast cases 
and cancer control cases might be a ran- 
dom one, an endeavor was made to make 
the series as nearly consecutive as was 
feasible. This ideal was far from being 
reached, for the following reasons: 1. It 
was early decided to use white patients 
only, since the family background of many 
of the Negro patients was difficult or im- 
possible to obtain with any degree of ac- 
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curacy. 2, Because the staff of workers 
collaborating with me has always been 
very small, often consisting only of myself 
and sometimes of myself and two other 
workers, some of the patients had died 
before we got around to interviewing 
them. 3. Some of the patients were of 
foreign birth, with all or most of their 
relatives overseas. Since the project had 
been directed to a study of family history 
as well as personal history, these patients 
were eliminated. 4. Patients whose rela- 
tives, living or dead, had been almost 
exclusively outside of Ohio were elimi- 
nated, since the living relatives could not 
be called on and since death certificates 
for the deceased relatives could be ob- 
tained only by writing to the Vital Sta- 
tistics Departments of the other states. 
5. Some patients were passed over because 
they were too unintelligent to give a clear 
account of themselves or their families. 6. 
Some were excluded for the very obvious 
reason that they refused to cooperate. 

These various reasons kept the series 
from being consecutive. Apart from this, 
no attempt was made to select cases that 
would favor or oppose any theory as to 
the cause of mammary cancer. Since the 
patients with cervical cancer forming the 
basis for this report were collected merely 
as controls for patients with mammary 
cancer, there can be no criticism to the 
effect that they were selected to prove or 
disprove any theory about the cause of 
cervical cancer. 

Method of Obtaining Controls. — Con- 
trols were selected as follows: 1. Women 
who were in the hospital for some condi- 
tion other than cancer, who had never 
had cancer in the past, and who matched 
in age, woman for woman, one of the 
patients with cancer of the breast; 2. 
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Women whom I met in the course of inter- 
viewing cancer patients or their relatives, 
and who matched in age a breast cancer 
patient, whom I asked for an interview. 
These two groups were practically identi- 
cal in social and economic background 
with the patients who had cancer, whether 
of the breast or of some other organ. 3. 
Women who responded to an appeal in the 
Columbus papers for controls, the only 
criteria being that they were within cer- 
tain age groups and had never had any 
signs or symptoms of cancer. These 
women were queried as to why they had 
volunteered. If they answered that it was 
because they had no cancer in their family 
history they were rejected, as it would 
have prejudiced the study in favor of too 
little cancer in the control group. Most 
of these women were in the same social 
and economic group as the cancer patients, 
although in a few instances their status 
was slightly higher. 4. Women selected by 
me with no knowledge of their family 
background (as was also the case in con- 
trol groups 1 and 2) but who either taught 
or were wives of teachers at Ohio State 
University. Their economic background 
was little higher than that of the group of 
patients interviewed, although their social 
status was better in most instances. The 
last-mentioned group of controls was elim- 
inated from the present study on cervical 
cancer because of the difference in social 
and economic status. Their inclusion, how- 
ever, would have served to enhance every 
difference between the group with cervical 
cancer and the controls. 


Thus the cancer patients, including 
those with cervical cancer, and the con- 
trols without cancer were as nearly a ran- 
dom sample of the population as I could 
obtain. Because of the method of collect- 
ing the patients with cervical cancer, they 
formed a relatively small group as com- 
pared with the total of other cancer pa- 
tients and the noncancerous controls with 
whom they are contrasted. Mammary 
cancer patients from the original group 
of patients studied showed a much better 
numerical balance with the control groups. 
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Method of Interviewing Patients and 
Obtaining Data.—A series of question- 
naire sheets was made out, and every pa- 
tient, whether with cancer of the cervix, 
breast, or other organ, or whether or 
not cancer of any organ was present, was 
interviewed in exactly the same manner, 
and the follow-up of the history was 
made with equal care in all cases. The 
whole of this report, with the exception 
of the section on the genetic aspects of 
cervical cancer and carcinoma of the 
uterine fundus, deals with the information 
given by the person interviewed concern- 
ing herself. The section dealing with 
genetic aspects includes data on the im- 
mediate female relatives of the persons 
interviewed, Here, every fact given by the 
patient was checked either by a standard 
questionnaire form sent to living relatives 
about their medical and surgical history 
or by a call upon them by the field worker. 
The statements of the relatives about their 
operations and medical treatment were 
checked by writing to the physicians or 
the hospitals involved for the real diag- 
nosis; this was done for the cancer pa- 
tients and the controls also, so that ac- 
curate information as to the exact nature 
of the operations or illnesses was obtained 
from reliable sources. In the case of 
relatives who had died, death certificates 
were obtained whenever possible, not only 
from the records in the state of Ohio for 
those who died there but from all other 
states in the Union, the provinces in Cana- 
da, Switzerland, the British Isles, and 
Australia and New Zealand. Hence, when 
the incidence of cancer in relatives is dis- 
cussed later, it is the incidence I have un- 
earthed by intensive follow-up procedure, 
not the incidence reported to me by either 
the patient or her relatives. Incidentally, 
the amount of cancer which I thus dis- 
covered is of course the minimal] inci- 
dence; there are undoubtedly other in- 
stances not reported on the death certifi- 
cates. Of the total amount which I found, 
the patient’s report was only 25 per cent 
correct; an additional 8 per cent reported 
cancer, but with the site of the cancer 
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TABLE 1.—Material Used in the Study of 
Cervical Cancer 





Patients with cervical cancer 

Patients with breast cancer 

Patients with other types of cancer 

Volunteer controls 

Controls selected with no knowledge of 
family background 








Total controls 





TABLE 2.—Physiological Factors Which Might 
Affect Onset of Cervical Cancer 





Marital status of cervical cancer patients and 
controls 

. Percentage of parous and nulliparous women 
in the two groups 

. Average number of pregnancies in the two 
groups 

. Average number of miscarriages in the two 
groups 

. Average number of months of pregnancy for 
the two groups 

. Average age at marriage in the two groups 

. Average age at each pregnancy in the two 
groups 

. Average age at pregnancy of the two groups 
when parity is kept constant 

. Parity and age at onset of cervical cancer 

. Hormones of pregnancy 

. Carcinogenic agents 
Syphilis 





either unknown or incorrectly given; and 
in 67 per cent of the cases of proved can- 
cer in the families, the patient had no 


knowledge. The value of the intensive 
checking thus becomes evident. 

I am confining most of this talk to cer- 
vical cancer for two reasons: first, because 
it is by far the commonest cancer of the 
female genital system; and second, it is 
the only type of which I have a sizable 
sample. Having shown that the group of 
controls and of cervical cancer cases is 
a representative one, chosen at random, 
within certain limitations, I shall go over 
some of the factors which I have studied. 
Since some women have and others have 
not cervical cancer, it is natural to hunt 
for the differences between these two 
groups in three fields: (1) in the physio- 
logic experiences in reproduction, (2) in 
the genetic background, and (3) in a com- 
bination of the two. The physiologic fac- 
tors will be discussed first. I shall enumer- 
ate them in sequence. 
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Marital Status. — Cervical cancer has 
long been noted to occur with undue fre- 
quency among married women. This is 
true of the present series. Seventy-four, 
or 98.7 per cent, of patients with cervical 
cancer were married, and only 1 (1.3 per 
cent) was single. This is in contrast to 
575 married controls (92 per cent), 50 un- 
married controls (8 per cent). This dif- 
ference is significant at the 5 per cent 
level, and would occur by chance sampling 
only about 3 times in a hundred such series 
of patients and controls if the two groups 
were in fact identical with respect to their 
marital status. 

Percentage of Nulliparae in the Two 
Groups.—Among the 75 cancer patients, 
there were 5, or 6.67 per cent, who had 
borne no children, while among the 625 
controls there were 153, or 24.48 per cent, 
who had never been pregnant. This dif- 
ference is so marked that it would seldom 
be found on the basis of chance and indi- 
cates a high probability that the difference 
in parity between the two groups is a real 
one. The difference is much less marked 


TABLE 3.—Percentage of Married Women in 
Cervical Cancer and Control Groups 


Married % Single % Total 


Patients 98.7 1 1.3 75 
Controls 92 50 8 625 
P—0. 











TABLE 4.—Percentage of Nulliparae Among 
Cervical Cancer Patients and Controls 





Nulliparous % Parous % _ Total 


6.7 70 93.3 75 
153 24.5 472 75.5 625 





Controls 
P<0.01 





TABLE 5.—Average Number of Pregnancies for 
Cervical Cancer Patients and Controls 





Number Standard Error 





1 eee eee meena 4.78 +0.417 


0 a ee eee 2.58 +0.106 
Difference .................. 7 +0.43* 


*Difference is more than 5 times its standard 
error. The standard error of the difference is not 
merely the difference between the two standard 
errors of the constants in question. 
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when one considers the question of the 
patient’s being single or married than is 
the difference observed when the question 
is that of being childless or having borne 
children. It would appear that being 
married is not as important a factor as 
having children. This would seem to indi- 
cate that the physical or chemical trauma 
associated with sex intercourse is not the 
carcinogenic agent. 

In this connection I should like to cite 
a presentation of F. Gagnon, of Quebec, at 
the Second National Cancer Conference in 
Cincinnati in March 1952. He stated that 
there had not been a single instance of 
carcinoma of the cervix among 15,000 nuns 
in the province of Quebec. These women 
are unmarried and also nulliparous, so that 
both factors would favor a lowering of the 
incidence of cervical cancer. That there 
should be not a single case, however, in 
view of the fact that other workers do re- 
port cervical cancer among single women 
and among nulliparous women, leads one 


to question how the data were obtained. 
The whole training and psychologic pat- 
tern of the nuns would be against their 
revealing any disease of the genital tract, 


much less submitting to examination. 
Their religion and calling would further in- 
hibit their coming to autopsy; so, although 
the statement may be quite true that no 
case of cervical cancer was ever reported 
among 15,000 nuns, I withhold acceptance 
of the statement that there was no cervi- 
cal cancer, unless examination at autopsy 
revealed 15,000 noncancerous cervices. 

In connection with this question of mar- 
ital status and childbearing, the incidence 
of cervical cancer among Jewish women 
should be mentioned. It has long been as- 
serted that this is smaller than in non- 
Jewish women, although they have on the 
average as large, and perhaps larger fami- 
lies. The explanations advanced have been 
(a) that Jewish women have a racial im- 
munity to cervical cancer and (b) that 
they are not subjected to the carcinogenic 
action of smegma, since the Jewish male is 
circumcised. The latter theory, of course, 
assumes that smegma has carcinogenic 
potentialities, but demonstration is an es- 
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sential to any serious consideration of this. 
The Turkish male also is circumcised early 
in childhood, but cervical cancer is the 
commonest type of cancer among Turkish 
women, according to Dr. Cambel, a Turk- 
ish pathologist. These two objections are 
serious ones against this theory. Circum- 
cision for the non-Jewish male is becoming 
a common practice, for hygienic reasons, 
and it may be possible in the future to 
compare the incidence of cervical cancer 
among the wives of circumcised Jews and 
circumcised Gentiles. If the incidence is 
far less among the wives of circumcised 
men than among those whose mates are 
not circumcised, smegma may be the re- 
sponsible factor. If, on the other hand, 
the Jewish woman still shows significantly 
less cervical cancer than her Gentile 
sisters in the same category, racial im- 
munity may be playing the important role. 

If smegma is carcinogenic it must be 
only mildly so; otherwise, all married 
women whose husbands were not circum- 
cised would have cervical cancer. It may 
be true, as has been suggested, that the 
number of times the cervix is subjected 
to the physical and chemical trauma of sex 
intercourse is the basis of cervical cancer. 
If this is so, a study on the incidence of 
cervical cancer in prostitutes would be of 
interest, since in these women one would 
have sex indulgence at an early age, fre- 
quency of intercourse, and a history un- 
complicated to any extent by the birth of 
children. So far as I know, no such study 
has been made. In the present study it was 
impossible to obtain any accurate informa- 
tion as to frequency of intercourse either 
from the control group or from the pa- 
tients with cervical cancer, not only be- 
cause of the reticence of the women on this 
topic but because any information obtained 
from them on the basis of memory would 
have been so unreliable as to be worthless. 
The frequency a woman remembers at the 
age of 45 or 50 is not the frequency she 
would have reported at 18 to 20. Only by 
having a large series of women keep charts 
throughout their sex lives could an answer 
to this question be obtained. 

Average Number of Pregnancies.—For 
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TABLE 6.—Percentage of Women Having None, 
One, Two or More Pregnancies 





Controls 
Yo 
24.6 
16.02 
18.93 
12.46 
10.19 
5.99 
3.56 
2.43 
5.83 


Cervical Cancer 
No. of Pregnancies Patients, % 


0 6.58 
1 10.52 
14.47 

9.21 

10.52 

15.79 

10.52 

3.95 

18.42 








TABLE 7.—Average Number of Miscarriages in 
the Cervical Cancer Patients and Controls 





Patients. ............ . eee i 0.640 : 
lO) Reese: 0.413 


opt cheatal 0.227 





Difference 





*The difference is only 1.44 times its standard 
error and is therefore not significant. 


patients with cervical cancer the average 
number of pregnancies was 4.78; for the 
control group, 2.58. This is a difference 
of 2.2 children per woman—more than 5 
times the standard error and thus unlikely 
to be due to chance sampling. 
_ Table 6 shows the percentages of women 
from control and cancer groups who had 
had no children, those who had had only 
one, only two, etc., children. Note that in 
the categories of 0 to 3 children the con- 
trol group far exceeds the cancer group. 
With 4 children they are about even, and 
after that the cancer group is consistently 
greater. This reflects the fact that large 
families are common among women with 
cervical cancer, whereas small families 
are common among the controls. 

Average Number of Miscarriages.—The 
number of miscarriages is of interest. 
Women in the control group averaged 
about 0.41 miscarriages per woman; those 
in the cancer group, 0.64 miscarriages. 
The difference is only 0.227 miscarriages 
per woman, and is not significant, since 
it is only 1.4 times the standard error and 
could well arise by chance sampling from 
two groups who in reality were identical 
as far as the number of miscarriages per 
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woman was concerned. I recognize that 
the data on miscarriages may contain in- 
accuracies. Some may have been forgotten 
or deliberately not mentioned; but the 
same amount of inaccuracy is likely to 
occur in the two groups of controls and 
cancer cases. 

Average Number of Months of Preg- 
nancy in the Two Groups.—Although the 
number of pregnancies may be quite dif- 
ferent in the two classes of women, the 
number of months might be not far apart 
if the women with cervical cancer were 
having many miscarriages as compared 
with the controls. The average number of 
months of pregnancy for the cancer group 
was 39.31, while for the controls it was 
only 21.25. This made a difference of 
18.06 months between the two groups. 


The standard error of this difference is 
only 3.45 months. Hence the difference 
is 5.25 times the standard error and is 
significant. It will be recalled that the 
difference between controls and cancer pa- 
tients as to the number of pregnancies 
was a little more than 5 times the standard 
error, and now the difference in the num- 
ber of months of pregnancy between con- 
trols and cancer patients is also a little 
more than 5 times the standard error. It 
is indicated, therefore, that the two groups 
of women were carrying their pregnancies 
equally well, and that the rate of miscar- 


TABLE 8.—Average Number of Months of 
Pregnancy in the Two Groups 


No. of Months 
of Pregnancy Standard Error 


+3.345 








Cervical cancer patients..39.31 








*The difference is 5.25 times its standard error 
and is therefore significant. 


TABLE 9.—Average Age at Marriage in the 
Two Groups 





Standard Error 


+0.31 
+0.255 


+0.4* 


Age 





Cervical cancer patients..18.58 
Controls 





Difference 





*The difference is more than 12 times its standard 
error and is therefore significant. 
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riage was not significantly different be- 
tween the two groups. 

Early Marriage.—The facts brought out 
up to this point, namely, that patients 
with cervical cancer are usually married 
and have usually borne children, have 
been commented upon for years. It may 
even be that the unusually large number 
of children in the families of such patients 
has been called to notice, although texts 
on cervical cancer do not usually mention 
this. The facts now to be brought out are 
not nearly so well appreciated. Marriage 
at an early age was suggested as signifi- 
cant by Lombard in 1947 at the Fourth 
International Cancer Congress. So far as 
I know, this was the first time this factor 
had been noted. In the small series of 74 
married patients with cervical cancer, the 
average age at marriage was 18.58 years. 
Among the 563 married controls the aver- 
age age was 23.43 years, the difference 
being 4.85 years. This difference is 12 
times the standard error and is therefore 
highly significant. 

Average Age at First Pregnancy.—Is 
early marriage the only causative factor 
in cervical cancer? Although early mar- 
riage permits of earlier bearing of chil- 
dren, it is not necessarily followed by 
that event. The marriage may be early, 
and yet a number of years elapse before 


TABLE 10.—Average Age at Which Each 
Pregnancy Occurred in the Two Groups 





Cervical 
Preg- Cancer 
nancy Patients 


1 19.73 
22.24 
24.44 
27.00 
28.68 
31.17 
$2.12 
32.29 

9 34.58 
10 34.17 36.33 +2.16 
10+ 38.86 37.36 —1.50 
*X is the number by which the standard error 
must be multiplied to give the difference. Values 
less than 2 are not significant at the 5% level; 
values greater than 2 are significant, and indicate 
probability that the difference is a real one not 
due to chance sampling. 


Standard 


Difference Error xX* 


+4,64 
44.76 
+4.09 
43.25 
42.82 
+1.38 
+1.39 
42.85 
+1.92 


Controls 


24.37 
27.00 
28.53 
30.25 
31.50 
32.55 
33.51 
35.14 
36.50 





+0.56 8.29 
+0.588 8.10 
+0.603 6.78 
+0.712 4.56 
+0.874 3.25 
+0.99 1.39 
+1.44 0.97 
+1.24 2.30 
+1.62 1.18 
+1.78 1.21 
+1.25 1.20 
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TABLE 11.—Relation of Parity to Age of Onset 
of Cervical Cancer 


No. of Women Age at Onset 


50.8 
49.0 
47.5 
50.14 
45.14 
46.4 
49.0 
47.12 


47.86 





No. of Children 








General average 





the first pregnancy begins. The average 
ages at which the two groups of women 
first became pregnant was tabulated, with 
the following results (Table 10). 


The table shows that the first pregnancy 
occurred in the control group within an 
average of a little more than one year 
after marriage. The same was true in the 
cervical cancer group. The women in this 
group, therefore, were having their first 
pregnancies almost five years before those 
in the control group had theirs. They 
likewise had their second pregnancies al- 
most five years earlier than the control 
group; by the third pregnancy the differ- 
ence was just about four years; by the 
fourth pregnancy the difference was 3.25 
years; at the fifth pregnancy the differ- 
ence was only 2.8 years; at sixth, 1.38 
vears; at the seventh, 1.39 years. After 
that the average age was still usually 
lower in the cancer group than in the con- 
trols for any corresponding pregnancy, 
but the numbers are too few to show a 
consistently decreasing difference. 


It may be that early marriage plays the 
greater role, but in my opinion early child- 
bearing is equally important, if not the 
main factor. To my knowledge this aspect 
of the physiologic differences between the 
two groups of women has not been men- 
tioned or, if it has, it has not been em- 
phasized. My patients with cervical cancer 
had had three children before those in 
control group began their first pregnan- 
cies. It would appear that the younger the 
cervix, the more vulnerable it is to what- 
ever carcinogenic factors are associated 
with either early marriage or early child- 
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bearing, or both. Why this should be I 
cannot say, but there is a significant dif- 
ference between the two groups of women. 
It becomes all the more difficult to explain 
when one considers that the average age 
at onset of cervical cancer in this group 
represents a lapse of almost a quarter of 
a century after this early childbearing has 
taken place. One can set forth the differ- 
ences between the two groups, but that 
does not mean that one can offer any ex- 
planation of the difference, within the 
limited range of present knowledge. It 
does not even mean that early marriage 
and early childbearing are causative fac- 
tors in the development of cervical cancer; 
it may be that the three conditions are 
dependent upon some other basic common 
cause. 

In Table 10 it will be noted that the 
average age of the controls is always 
higher than the age at which the cervical 
cancer patients had the same pregnancy, 
with the exception of pregnancies beyond 
the tenth. It will also be noted that, with 
one or two exceptions, the difference be- 
tween the two groups decreases from the 
first to the tenth pregnancy. The largest 
difference in age at which the two groups 
have any given pregnancy occurs before 
the sixth pregnancy; after that the differ- 
ence is smaller. The standard error of 
each difference has been computed, and 
the factor by which it must be multiplied 
to obtain the difference is listed in the 
column marked X. In the ages of the two 
groups at the first pregnancy, the differ- 
ence between the two averages is 8.29 
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times the standard error. This means that 
the two classes of women come from 
groups that do differ, with a high degree 
of probability, in the ages at which they 
first become pregnant. If they were in 
fact similar in the matter of the age at 
which they had their first pregnancy, such 
samples as these, showing as wide a dif- 
ference as they show, would rarely occur 
by random sampling. One may infer with 
confidence, then, that such a difference 
does exist between the patients with cervi- 
cal cancer and the control group. 

Similarly, the factor X is large up to 
and including the fifth pregnancy; hence 
one may conclude that patients with cervi- 
cal cancer are characterized by early first 
pregnancies. For pregnancies including 
and following the sixth, the factor is less 
than 2, with the exception of the eighth 
pregnancy. This means that the two 
groups of women tend to be closely similar 
after they have reached the sixth preg- 
nancy; and that, if this difference is caus- 
ally related to cervical cancer, the factor 
is one that operates early. 

Effect of Parity on Age of Onset of Can- 
cer.—Since a marked difference has been 
shown between the two groups as to the 
age at which the first four or five preg- 
nancies occurred, it would be of interest 
to investigate the effect of parity on the 
age of onset of the cancer. It is obvious, 
of course, that a woman in her early thir- 
ties is not likely to have had 12 or 14 chil- 
dren; time enough has not elapsed since 
she began her first pregnancy. Hence, very 
early age of onset is incompatible with 


TABLE 12.—Average Age at Which Pregnancy Occurred in Cervical Cancer Patients 
and Controls When Parity was the Same in the Two Groups 





Cervical 
Cancer 
Patients 


Standard 
Error 


Controls 


Standard 
Error 


Standard 
Error 


Difference 





1.250 
1.300 
1.990 
0.756 
0.917 
0.737 
0.450 





0.640 
0.486 
0.514 
0.621 
0.860 
0.881 
0.863 


26.40 
28.05 
26.73 
28.18 
29.19 
29.58 
28.03 





*For explanation of X, see Table 10. 
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very large families. However, 60 per cent 
of these women did not have their cancers 
until after their childbearing years were 
past; hence the effect of parity could be 
demonstrated if it were present. 

Table 11 shows the distribution of the 
ages of onset of cervical cancer among the 
74 women. Among the 5 women who had 
had no pregnancies were 2 of the oldest 
among the series, namely, women in whom 
cancer developed at 79. On the other hand, 
two of the youngest in the series had no 
offspring either (women aged 25 and 29 
respectively). 

The difference between the group of 
women with no children and those with 7 
or more children is not as large as the 
standard error of the difference, and hence 
not significant. The series is small, and 
it is not safe to predict what a sufficiently 
large series would show. 


It has been shown that women with cer- 
vical cancer have more children, and that 
they have their first four or five pregnan- 
cies at an earlier age than does the control 
group. It may be asked whether, if women 
of the same parity were compared, what 
would be the difference? It might be, for 
example, that the majority of cervical 
cancer patients were having the same 
average number of children as the controls 
and at approximately the same age, but 
the inclusion of a few cervical cancer pa- 
tients with very large families, begun at 
very early ages, would alter the picture so 
as to throw the averages in favor of larger 
families at earlier ages for the whole 
group. The data have, therefore, been 
tabulated in a different manner. The aver- 
age age at which cervical cancer patients 
and controls had their pregnancies was 
computed for each level of parity. Thus 
parity was kept constant, the average age 
at which control women who had had but 
1 child being compared with the average 
age at which the cervical cancer patients 
with but 1 child had had theirs. Similarly, 
for all the other pregnancies; paras IJ were 
compared with paras II; paras V with paras 
v. If parity alone were the predisposing 
factor toward cervical cancer, this method 
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should show no significant difference in 
the average age of pregnancy for the two 
classes of women in any one parity group. 

Table 12, however, shows that this is not 
the case. The cervical cancer patients who 
had had only 1 child had borne the child at 
a much earlier age than had the controls 
with only 1 child. Similar data were re- 
corded for women with 2 or more children. 
The cervical cancer patients had their 
pregnancies at consistently earlier ages, 
although they were having no more preg- 
nancies than the control group. For 
women with 1 child, the control group 
averaged 26.4 years of age, whereas the 
cervical cancer patients averaged 19.55 
years. The standard error of the differ- 
ence was almost 5 times the difference it- 
self, which indicates with a high degree of 
probability that there is a real difference 
between these two classes of women. It 
will be noted that in the class of paras III 
the ages for the cervical cancer patients 
were unusually high, the average being 
above that for paras IV and V; while in the 
control group the average was lower than 
for para Il. This made the difference be- 
tween the two classes small, with a stand- 
ard error that was larger than the differ- 
ence. In my opinion this has no signifi- 
cance in indicating that the paras III were 
different from the rest; chance sampling 
brought in an unusual age group into each 
class with the results shown. The table 
does indicate that parity alone plays a 
minor role, if any, in the causation of 
cervical cancer. The early age at which 
the pregnancies occur would appear to be 
the main factor of difference. 


Hormones of Pregnancy.—It may not 
be the physical injuries to the cervix, long 
thought to be a sine qua non for cervical 
cancer; it may be the number of times the 
pregnancy hormones affect the uterine 
tissues. If it is the physical dilatation of 
the cervical canal and not the hormone of 
pregnancy that is responsible for cervical 
cancer, women who are delivered of all 
their offspring by cesarean section should 
never have cervical cancer. Since such a 
group of women is relatively small, the 
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cooperation of all physicians who have de- 
livered a woman of all her children by 
cesarean section would be needed. These 
women could then be followed by some cen- 
tral agency for some fifty years. At the 
end of that time the percentage of those 
in whom cervical cancer had developed, if 
any, could be compared with the percent- 
age of women of like ages and similar par- 
ity who have been delivered of their chil- 
dren via the birth canal. If physical injury 
to the cervix is the cause, the latter group 
should have some cervical cancer, the for- 
mer group none. If the cause is the hor- 
mones of pregnancy, or physical or chem- 
ical trauma occurring in intercourse, the 
cesarean group should have as high an in- 
cidence of cervical cancer as the woman 
of like age and parity who are delivered 
of their children per vaginam. This line 
of investigation has never been under- 
taken. 

Syphilis. — Unfortunately, because the 
hospitals from which the control and can- 
cer groups were taken did not routinely 
run tests of these women for syphilis, I 
can make no comment upon the relative 
incidence of syphilis in the two groups. In 
28 cases of cervical cancer a test was done, 
with positive reactions in 5, a percentage 
of 17.85. This figure, however, may be 
misleading. It may well be that only those 
women were tested who had a positive his- 
tory of infection, or who gave evidence of 
syphilitic lesions, so that almost all of the 
“positive cases” were tested, while most 
of the “negative cases” were not. Even if 
all of those not tested did not have syphi- 
lis, it means that 5 of 75 women, or 6.67 
per cent of this group, had syphilis. This 
is still almost twice as great an incidence 
as that observed by Levin in his group of 
930 cases. He considered that his inci- 
dence (3.9 per cent) was high. 

My group did not include Negro pa- 
tients. Ackerman and Regato have said 
that cervical carcinoma is proportionately 
far more frequent among Negresses than 
among white women. Whereas cancer of 
the breast is the most common form of car- 
cinoma among white women, cervical can- 
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TABLE 13.—Incidence of Syphilis in Cervical 
Cancer Patients 





No. of women tested 

No. of “positive” cases bad 

Percentage of “positive” cases................. 

Total number of cervical cancers...................... 75 
No. of “positives” 

Minimal percentage of “positives’’.................... 





cer, according to these authors, is five 
times as common as mammary cancer 
among Negro patients in St. Louis. This 
may not be a racial characteristic; it may 
be linked with the various physiologic 
factors mentioned earlier in this paper. 
Earlier marriage, earlier childbearing, 
larger families and a higher incidence of 
syphilis may all be factors pushing the 
Negro woman over the threshold into the 
cervical cancer group while nursing of 
their numerous children and for long pe- 
riods of time, push them away from the 
hazard of cancer of the breast. 


It may be pointed out here that obstetri- 
cians have it in their power to urge women 
to nurse their babies. One of the major 
differences between women with breast 
cancer and women without is the amount 
of nursing they do. Whether this has any 
relation to breast cancer I cannot prove; 
but the difference is highly significant. I 
do not mean that if women nurse their 
children they will not have breast cancer; 
but the evidence I have collected convinces 
me that women who may have inherited 
genetic factors for breast cancer may de- 
lay the onset of the disease, or perhaps 
inhibit it, by nursing their offspring, not 
just for one or two or three months but 
for six to eight months. Contrasting the 
women with breast cancer and those with 
cervical cancer on the basis of months of 
nursing history, one obtains the following 
data: Seventy-four cervical cancer pa- 
tients averaged thirty-four and fifty-five 
one-hundredths months of nursing, where- 
as 283 women with breast cancer averaged 
less than half that amount, namely, fifteen 
and forty-two one-hundredths months. 
The difference between the two groups is 
more than nineteen months of nursing. 
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TABLE 14.—Average Duration (in —— of 
Nursing History for Breast Cancer and 
Cervical Cancer Patients 
Average No. 


of Months Standard 
Nursing Error 


+3.87 
+1.39 


+4.1* 








74 Cervical Cancer Patients 
283 Breast Cancer Patients 


Difference 
*The difference is 4.7 times its standard error. 








This is 4.7 times its standard error and is 
therefore significant. 

In my opinion it is not the long period 
of nursing that causes a woman to have 
cervical cancer; the large number of off- 
spring she has at an early age is the im- 
portant physiologic factor. It may not be 
the relatively small number of children 
borne by the woman with mammary can- 
cer so much as the inadequate nursing his- 
tory that is the precipitating factor in 
breast cancer. 

Thus far, I have dealt exclusively with 
the physiological factors that may influ- 
ence the onset of cervical cancer. I will 
now examine the possible role of genetic 
factors. 

Genetic Factors in Cervical Cancer.— 
Murphy has studied the role of inheritance 
of cervical cancer and has come to the 
conclusion that relatively little genetic in- 
fluence can be demonstrated. There was a 
slight increase of cancer of the uterus 
among the mothers and sisters of his orig- 
inal patients, but the difference was not 
marked. He encountered, as must every- 
one who attempts to make such a study, 
the situation in which records on relatives 
dying in the past state that the woman 
had cancer of the uterus, without speci- 
fying whether it was cervical cancer or 
cancer of the fundus. Hence the data pre- 
sented on the incidence of cervical cancer 
in the relatives of women with cervical 
cancer cannot be guaranteed as accurate, 
since all cases in which cancer of the 
uterus had been listed in old death certifi- 
cates have been considered as cases of 
cervical cancer unless the report stated 
specifically that it was cancer of the uter- 
ine fundus. 
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I had too small a series of cervical can- 
cer patients to obtain evidence for or 
against a genetic basis. The family his- 
tories on cervical cancer were the poorest 
of all that I had, because most of the pa- 
tients came from Kentucky, where the 
death records, except for the past few 
years, were very scanty. Causes of death 
in female relatives were therefore difficult 
to secure. In order to collect enough data 
for analysis, I used all the persons in the 
850 families I had studied who had a path- 
ologically diagnosed cancer of the uterus 
or in whose cases that diagnosis had been 
entered on a death certificate. No case was 
accepted as a case of uterine cancer on the 
statement of the patient or a relative. 

The method of analysis was as follows: 
If one woman has a cervical cancer, any 
female relative of hers who also has can- 
cer, has a probability of having that can- 
cer in the cervix in a definite percentage 
of cases. The percentage expected depends 
upon the incidence of cervical cancer in 
the population at large. If the second rel- 
ative has cervical cancer in numbers sig- 
nificantly greater than this expectation, 
one may assume some familial incidence, 
whether occasioned by similar environ- 
mental or similar genetic factors. Women 
with cervical cancer who had a grand- 
mother, aunt, mother, child, sister or 
cousin with proved uterine cancer were 
taken. The cases were then divided into 
two groups, those whose relative had can- 
cer in an organ other than the uterus and 
those who had cancer of the uterus. There 
were 22 instances of mother and daughter 
in which one had cervical cancer and the 
other some form of cancer. In 7 of these 
cases the cancer of the relative was in the 


TABLE 15.—Cervical Cancer in Relatives of 
Cervical Cancer Patients 


Cervical Other 
Cancer Cancer Total 





Relationship 





Mother-daughter 15 
Sister-sister 31 
Aunt-niece 64 

66 





P about 0.08 
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cervix, and in 15 cases it was in a different 
organ. There were 38 women with cervical 
cancer whose sisters also had cancer; in 
7 of the 38 instances the cancer was in 
the cervix, and in 31 it was in a different 
organ. In aunts and nieces, there were 75 
instances in which one had cancer of the 
cervix and the other also had cancer. In 
11 instances both had cervical cancer, and 
in 64 the second relative had cancer in 
some site other than the cervix. In cousins 
there were 85 instances of cervical cancer 
in one cousin, and 19 instances in which 
the second cousin also had cervical cancer, 
while 66 cousins had a different type of 
cancer (Table 15). 

When these data are all put into one 
group, it is apparent that, although the 
number of cervical cancers is somewhat 
more than would be expected in most of 
the relationships and also in the total, the 
difference is small. The expectation was 
computed from Ohio vital statistics for the 
year 1948, using white women only. When 
one computes the Chi Square value, one 
obtains as much difference as this about 
eight times in a hundred samples such as 
this on the basis of chance alone. It may 
be that there are genetic factors, although 
this appears to be a type of cancer that is 
influenced far more by physiologic than 
by genetic factors. The group, however, is 
far too small to justify a conclusion that 
there are no genetic factors, or to assess 
their relative value if present. 

Carcinoma of the Uterine Fundus.— 
There were few cases of this disease, and 
the data are therefore too limited to afford 
any adequate conclusions. Two interesting 
observations emerge, however, and I will 
give them to you for what they are worth. 
There were 22 persons in these families 
with pathologically diagnosed cancer of 
the uterine fundus, each cf whom had a 
female relative with some type of cancer. 
Ackerman and Regato have stated that 
one-fifth or less of uterine cancers occur 
in the fundus, which from the Ohio data 
would mean that about 3 per cent of all 
such cancers occur in this site (Table 16). 

Of the 22 persons with cancer related 
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TABLE 16.—Carcinoma in Female Relatives of 
Women with Cancer of the Uterine Fundus 





Cancer of 
Uterine Breast Other 


Relationship Fundus Cancer Sites Total 





Grandmother- 
granddaughter ......... 


) 
Mother-daughter .. 1 
Aunt-niece ........... 4 
Sister-sister —........ cote j 10 


Cousin-cousin .................. 5 


22 





to women with cancer of the uterine fun- 
dus, 5 had the same type of cancer, al- 
though on the basis of expectation only 
0.66 should have had cancer of the uterine 
fundus. This difference would not be dis- 
covered by chance more than once in many 
thousands of samples. Seventeen had can- 
cer in another organ, but of these 17, 15 
had mammary cancer. On the basis of the 
incidence of mammary cancer in the gen- 
eral population, only 4.4 persons, instead 
of 15, should have had this lesion. Here 
again the difference is marked, and such 
a difference could scarcely have arisen by 
chance alone. The observations, then, are 
(1) that carcinoma of the uterine fundus, 
quite unlike cervical carcinoma, tends to 
occur in close relatives of patients with 
the same disease far more often than it 
should on the basis of its chance distribu- 
tion in the population, indicating a prob- 
able genetic basis, and (2) that apparently 
the same or very similar hormonal or 
genetic factors that cause mammary can- 
cer cause carcinoma of the uterine fundus. 
The fact that one cancer develops in one 
patient and the other in another patient 
may be due to other genetic factors or to 
the variation in physiologic background 
between the patient with carcinoma of the 
breast and the patient with carcinoma of 
the uterine fundus. 

Some of the points I have attempted to 
bring out are well known; some not known 
at all, or are much less well recognized 
than others. 
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SUMMARY 


1. Cervical carcinoma occurs with un- 
due frequency among married women who 
have begun their childbearing at an early 
age as compared with women who do not 
have cervical carcinoma; who have had 
an average of 3 pregnancies before the 
woman with no cervical cancer has her 
first; who continue to have offspring as 
late as does the average woman, or later, 
thus producing large families, and who 
consequently have many more months of 
pregnancy in their histories than does the 
average woman. 

2. The most striking point of difference 
between these patients and the women 
who do not have cervical carcinoma is the 
age at which they begin their pregnancies. 

3. Compared with control women of the 
same parity, they have an average age of 
pregnancy significantly lower than that of 
the control women. This indicates that 
parity is not as important a factor as early 
childbearing. 

4. Cervical carcinoma probably does 
have a genetic basis, but the physiologic 
experiences of reproduction seem to have 
more significance than do the genetic 
factors. 

5. Carcinoma of the fundus of the 
uterus, on the other hand, seems to have a 
definite genetic basis, which may be hor- 
monal or on a tissue basis, or both. It ap- 
pears to be allied to mammary carcinoma 
in some way, so that relatives have the 
latter form of cancer in a far greater prev- 
alence over cancers of other organs (if 
they have cancers at all) than one would 
expect. 

6. Points on which much more research 
is urgently needed are the roles, if any, 
played by the hormones of pregnancy ; the 
effect of frequency of intercourse; the ef- 
fect of parity on age of onset, and the role 
of lacerations of the cervix by childbirth. 
Although the last-mentioned factor has 
long been said to be the primary cause of 
cervical cancer, how many physicians, 
even specialists in obstetrics, inspect every 
cervix visually after it has recovered from 
the dilatation caused by pregnancy? If 
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this is a major cause, there has been a 
grave neglect of opportunity to institute 
preventive measures. 

Author’s Note: This work was part of a breast 
cancer project supported by grants from the 
American Cancer Society, the state of Ohio, and 
the United States Public Health Services, Cancer 
Control Division, now known as the Department 
of Health, Education and Welfare, Field Investi- 
gations and Demonstrations Branch. To these 
sponsors I extend my warmest thanks. I also de- 
sire to thank the Monroe Calculating Machine 
Company in Columbus, who graciously lent me, 
without charge, the machine on which all of my 
analyses have been made and without which they 
would have been impossible. 


ZUSAM MENFASSUNG 


1. Das Portiokarzinom tritt univerhalt- 
nismassig haufig bei verheirateten Frauen 
auf, die—im Vergleich mit Frauen ohne 
Portiokarzinom—in einen friihen Alter 
angefangen haben zu gebaren, die durch- 
schnittlich dreimal schwanger waren, be- 
vor die Frauen ohne Karzinom die erste 
Schwangerschaft hatten, und die das Ge- 
bargeschaft so lange oder langer als die 
Durchschnittsfrau fortsetzen und auf 
diese Weise grosse Familien erzeugen und 
somit in ihrer Lebensgeschichte viel mehr 
Schwangerschaftsmonate aufzuweisen ha- 
ben als die Durchschnittsfrau. 

2. Der auffallendste Unterschied zwis- 
chen diesen Kranken und den Frauen ohne 
Portiokarzinom liegt im Lebensalter, in 
welchem sie zuerst schwanger werden. 

3. Beim Vergleich mit einer Kontroll- 
gruppe von Frauen mit derselben Kinder- 
zahl ergibt sich, dass das Lebensalter bei 
der Schwangerschaft bei diesen Kranken 
im Durchschnitt erheblich niedriger ist 
als bei den Frauen der Kontrollgruppe. 
Das bedeutet, dass die Zahl der Geburten 
nicht so wichtig ist wie die Friihzeitigkeit 
des Gebarens. 

4. Eine genetische Grundlage gibt es 
wahrscheinlich fiir das Portiokarzinom 
nicht; der physiologische Vorgang der 
Fortpflanzung scheint von grésserer Be- 
deutung zu sein als genetische Faktoren. 

5. Das Funduskarzinom dagegen scheint 
eine ausgesprochene genetische Grundlage 
zu haben, die entweder den Hormonen 
oder dem Gewebe oder beiden zugeschrie- 
ben werden kann. Das Funduskarzinom 
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hat offenbar irgendeine Beziehung zum 
Brustdriisenkrebs; Verwandte von Kran- 
ken mit Funduskarzinom zeigen (wenn sie 
iiberhaupt einen Krebs entwickeln) eine 
weit gréssere Neigung zum Brustdriisen- 
krebs, verglichen mit Krebsen anderer 
Organe, als man erwarten wiirde. Es ist 
dringend notwendig, weitere Forschung- 
sarbeiten anzustellen, um zu erkennen ob 
und welche Rolle die folgenden Faktoren 
fiir die Entstehung des Portiokarzinoms 
spielen: Schwangerschaftshormone, Hau- 
figkeit des Geschlechtsverkehrs, Anzahl 
der Geburten in Bezichung Zum Alter 
beim Beginn der Erkrankung, Zerreissun- 
gen des Gebairmutterhalses bei der Geburt. 
Der letzte Punkt wird seit langem als erste 
Ursache des Portiokarzinoms hervorge- 
hoben; es fragt sich aber, wieviele Arzte, 
einchliesslich der geburtschilflichen Spe- 
zialisten, sich den Gebarmutterhals anse- 
hen, nachdem er sich von der durch die 
Schwangerschaft verursachten Erweiter- 
ung erholt hat. Wenn der Portioriss wirk- 
lich eine wesentliche Ursache des Kar- 
zinoms darstellt, liegt hier sicherlich eine 
schwere Ausserachtlassung einer Még- 
lichkeit, praventive Massnahmen zu er- 
greifen, vor. 


RESUME 


La cancer du col utérin survient trop 
souvent chez la femme qui a eu sa famille 
a un Age plus jeune comparativement a 
celles qui n’ont pas de cancer; ou bien chez 
celles qui ont eu trois grossesses avant 
que les autres, qui n’ont pas de cancer, 
aient eu leur premiére grossesse; ou bien 
qui continuent a avoir de la famille aussi 
longtemps ou méme plus que d’autres.— 
De la sorte, elles ont plus de grossesses que 
la moyenne des femmes. 

Le point important a considérer est l’age 
de la premiére grossesse plus que le nom- 
bre d’enfants. Le cancer du corps uteérin 
semble avoir une étiologie hormonales ou 
génétique — ou les deux—. II] semble y 
avoir aussi une corrélation avec le cancer 
du sein. 

Il faudrait surtout rechercher le réle 
que jouent les hormones de la grossesse; 
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la fréquence du coit; le rdle de la grossesse 
sur le début de la maladie; et les déchiru- 
res du col a l’accouchement semblent, 
d’aprés certains, étre la cause primordiale 
du cancer du col, pour laquelle malheure- 
ment, on prend peu de préventions. 


RESUMEN 


1. Comparativamente, el carcinoma 
uterino cervical se presenta con gran fre- 
cuencia en mujeres quge han empezado a 
parir a edad temprana, presentandose en 
aquellas que han tenido 3 embarazos antes 
de que una mujer sin carcinoma haya 
tenido su primer embarazo, que contintian 
teniendo hijos tan tarde como la mujer 
promedio 6 atin mas tarde, y que por ende, 
tienen gran numero de hijos y consecuen- 
temente han tenido en su historia mas 
meses de ambarazo que la mujer promedio. 

2. El punto diferencial mas importante 
entre estas pacientes y las mujeres sin 
carcinoma, es la edad a la cual empiezan 
sus embarazos, 

3. Comparativamente con mujeres se- 
mejantes testigos, tienen una edad pro- 
medio de ambarazo, significativamente 
menor que la de las mujeres testigos, lo 
que indica la importancia del factor parto 
temprano. 

4. El carcinoma uterino cervical proba- 
blemente tiene una base genética; sin em- 
bargo, las experiencias de reproduccién 
parecen tener mayor significacion que los 
factores genéticos. 

5. Por otra parte, el carcinoma del fondo 
uterino parece tener una base genética 
definida, que puede ser hormonal 6 tisular 
6 de ambos. En cierto aspecto, parece estar 
relacionado al carcinoma mamario, de ma- 
nera, que los parientes presentan un pre- 
dominio de éste cancer sobre otros can- 
ceres de otros 6rganos (si es que presentan 
cancer). 

6. Se necesita mayor investigacion sobre 
la funcién de las hormonas del embarazo, 
el efecto de la frecuencia de coito, el efecto 
del parto en la edad y el efecto d las lacra- 
ciones cervicales consecutivas al parto. 
Aun cuando estos tltimos factores se han 
considerado largo tiempo como la causa 
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primaria del cancer uterino cervical, { cu- 
antos especialistas 6 tocélogos inspeccionan 
todos los cuellos visualmente después de 
haberse recuperado de la dilatacién pro- 
ducida por el embarazoj Si se trata de 
una causa mayor, ha habido una negligen- 
cia grave para la oportunidad de instituir 
medidas preventivas. 


RIASSUNTO 


1. Il cancro del collo si verifica con in- 
solita frequenza nelle donne sposate che 
abbiano iniziato le gravidanze in giovane 
eta; in quelle che hanno avuto una media 
di tre figli; in quelle che hanno continuato 
ad avere fili oltre l’eta nella quale se ne 
hanno comunemente, e che quindi hanno 
procreato numerosa prole_ totalizzando 
cosi un maggior numero di mesi di gravi- 
danza. 

2. Il dato pit: importante che differenzia 
queste donnea da quelle che non hanno 
carcinoma dell’utero é l’eta alla quale esse 
hanno avuto la loro pirma gravidanza. 

3. In paragone con un gruppo di donne 
ad analoga parita, esse mostran un’eta 
media di gravidanza notevolmente pit bas- 
sa. Questo significa che la parita é@ un 
fattore meno importante della gravidanza 
in eta giovane. 

4. Il cancro del collo probabilmente 
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riconosce un .fattore genetico macerto 
meno importante di quello detto sopra. 

5. Il cancro del fondo, d’altro lato, sem- 
bra avere una base genetica dimostrata, 
che potrebbe essere di tipo ormonale o 
tissurale 0 misto. Sembra in qualche modo 
collegato col cancro mammario, tanto che 
nella parentela quest’ultima forma di can- 
cro é di gran lungar prevalente su tutte 
le altre. 

6. E’necessario iniziare delle ricerche 
sull’effetto degli ormoni gravidici; sull’ef- 
fetto dei rapporti sessuali; della parita e 
dell’eta d inizio delle gravidanze; sul ruolo 
delle lacerazione del collo. Benché quest’- 
ultimo fattore sia stato ritenuto molto im- 
portante nella genesi di cancri cervicali, 
troppo ostetrici ancora trascurano dir ri- 
cercarlo dopo i parti e di prevenirlo con 
opportune misure. 
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I desire so to conduct the affairs of this administration that 
if at the end, when I come to lay down the reins of power, I 
have lost every other friend on earth, I shall at least have one 
friend left, and that friend shall be down inside of me. 
—Lincoln 
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tity, is probably much more com- 

mon than the paucity of reports 
seems to indicate. The appendix may fill 
and retain ingested barium by accident, 
and many roentgenologists direct effort 
toward filling the appendix during gastro- 
intestinal studies. Frequently, little atten- 
tion is directed as to whether the barium- 
filled appendix completely empties. Bari- 
um retained in the appendix may not be 
without harm. 

The literature indicates doubt as to the 
value of roentgen interpretation of the 
barium-filled appendix. Rendich and Ehr- 
enpreis' classified nonfilling of the appen- 
dix as (a) physiologic nonfilling or (b) non- 
filling due to factors producing obstruct- 
ion of the appendiceal lumen. They further 
suggested that local tenderness, adhesions 
causing fixation, and abnormal changes in 
the wall or lumen of the appendix are 
roentgen evidences of appendiceal patho- 
logic conditions. These authors concluded, 
however, that there is no satisfactory 
method of demonstrating disease in the 
appendix, especially in the acute or sub- 
acute stages, but that some deformities 
noted on filling are suggestive. 

Moreover, Felsen? stated that because 
of the poor contractile power of the ap- 
pendix, especially in its distal tip, this fac- 
tor vitiates good drainage and may play 
a role in the causation of appendicitis. He 
described the normal appendix, as seen by 
filling with an opaque medium, as a shad- 
ow uniform in density and width from 
ostium to tip. Subacute or early acute ap- 
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pendicitis usually yields a ragged, irregu- 
lar shadow, with a stellate configuration 
on cross section. An appendix with acute 
inflammation and suppuration reveals a 
dilated and bulbous lumen, with marked 
thinning of the wall. 

Although roentgen examination of the 
bowel may have some value in the diagno- 
sis of obscure acute appendiceal disease, 
we have had no experience with this diag- 
nostic procedure and consider it dangerous 
and unwarranted. 

How does one interpret prolonged (more 
than seventy-two hours) barium retention 
in an appendix? Bowcock? stated that ei- 
ther barium retention constitutes a normal 
(though rather uncommon) variant or 
the phenomenon has pathologic signifi- 
cance, and that one must ascertain wheth- 
er barium retention is always due to an 
influence at the appendiceal area, or is due 
in some cases to a more remote reflex fac- 
tor. Trimble Johnson, in discussing Bow- 
cock’s paper, stated that 1,106 of 1,526 pa- 
tients in whose cases colonic roentgeno- 
grams were taken had not had the appen- 
dix removed, and 122 (11 per cent) had 
retained barium in the appendix for seven- 
ty-two hours or longer. 

‘Brodin and his associates‘ expressed the 
opinion that the very persistence of bari- 
um in an appendix after total evacuation 
of the barium from the right half of the 
colon and the small bowel denotes some 
physipathologic alteration; e. g., postin- 
flammatory adhesions and/or actual in- 
flammation of the wall. These writers pre- 
sented an interesting series of 96 cases in 
which operation was performed for chron- 
ic appendicitis. In 35 of this group barium 
studies of the gastrointestinal tract had 
been done at least forty-eight hours prior 
to appendectomy and showed retention of 
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Flat plate showing barium 
fecolith. 


Fig. 1.—(Case 1) 


barium in the appendix. In 32 of this 
group inflammatory changes were ob- 
served pathologically as well as clinically. 

Problems of Management. — The only 
report of the internist’s attitude toward 
barium retention in the appendix is that 
of Bowcock.* In his series of 8 patients 
with prolonged barium retention in the 
appendix, 4 were treated conservatively by 
dietary regimens and mild catharsis, and 4 
were operated on with good results and 
complete relief of symptoms. 

We have had 4 interesting cases of ful- 
minating “barium appendicitis” and con- 
sider them worth reporting. Only the sali- 
ent and pertinent features of the observa- 
tions and the patient’s course will be listed. 


REPORT OF CASES 


CASE 1.—L. H., a 21-year-old white truck 
driver, was admitted to the Genitourinary 
Service at 2 a.m. on Jan. 19, 1952, with the 
chief complaint of abdominal pain of forty- 
eight hours’ duration. The pain began as col- 
icky suprapubic pain associated with frequen- 
cy of urination (seven or eight times a day). 
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Eight hours after onset the patient voluntarily 
took a laxative (Ex-Lax). There was exacer- 
bation of the symptoms, and the pain radiated 
to the costovertebral angle. There was no 
nausea, emesis, chills or fever. The ride to 
the hospital and coughing caused increased 
pain in the lower part of the abdomen. 


The past history was essentially irrelevant, 
except that, two or three months prior to 
admission, a gastrointestinal series had been 
done in an Army hospital for epigastric dis- 
tress. The results were reportedly negative. 
The blood pressure in millimeters of mercury 
was 130 systolic and 80 diastolic; the rectal 
temperature 102 F.; the pulse rate 72, and the 
respiratory rate 20. Tenderness and pain were 
present in the suprapubic area and in the 
right flank. Bowel sounds were decreased. 
Coughing and lumbar jarring produced pain. 
Rectal examination revealed tenderness behind 
the bladder and along the right rectal wall. 
There was no palpable mass. The diagnosis on 
admission was acute renal colic with possible 
pyelitis or appendicitis. The white blood cell 
count was 16,500 per cubic millimeter, with 85 
per cent polymorphonuclear neutrophils. Uri- 
nalysis revealed no abnormality. A flat plate 
of the abdomen showed a laminated opaque 
area 8 by 6 mm. in the midportion of the ab- 
domen. 

During the next six hours the leukocyte 
count rose to 26,600 per cubic millimeter, with 
92 per cent polymorphonuclear neutrophils. 
The patient and the flat plate were reviewed, 
and the diagnosis of barium appendicitis was 
made. Appendectomy was performed nine 
hours after admission, and a gangrenous, per- 
forated, retrocecal, retroperitoneal appendix 
was removed. It contained several fecaliths. 
The pathologic diagnosis was acute suppura- 
tive appendicitis with perforation and two 
radiopaque fecaliths. Recovery was essentially 
uneventful (Fig. 1). 

CASE 2.—J.S., a 31-year-old white man, was 
admitted to the hospital at 9 p.m. on Oct. 27, 
1949, with a history of epigastric distress and 
tenderness since 1944. The patient had been 
hospitalized several times and many gastro- 
intestinal series had been taken, but, no ulcer 
was demonstrable. Thirty hours prior to ad- 
mission the patient noted epigastric burning 
pain and vomited eight times. He had four 
normal bowel movements on the night prior 
to admission, and there had been no vomiting 
or bowel movements the day of admission. 
Twelve to fourteen hours prior to admission 
he began to have severe cramping pain in the 
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middle part of the abdomen; this pain radiated 
to the right lower quadrant and gradually be- 
came continuous in both the epigastrium and 
the right lower quadrant. The rectal tempera- 
ture was 100.8 F. and the pulse rate 96. There 
was slight to moderate muscle spasm in the 
right lower quadrant; tenderness was elicited 
in the epigastrium and the right lower quad- 
rant. Rectal examination revealed tenderness 
on the right. Bowel sounds were slightly de- 
creased. The diagnosis on admission was acute 
appendicitis. Perforated peptic ulcer was con- 
sidered a possibility. The leukocyte count was 
17,850 per cubic millimeter, with 90 per cent 
polymorphonuclear neutrophils. The urine was 
normal. A flat plate of the abdomen revealed 
an opaque oval shadow in the right lower 
quadrant, which was interpreted as a possible 
appendiceal fecalith. The appendectomy was 
performed shortly after admission. An acute 
suppurative appendix was removed, and a 
pathologic diagnosis of acute suppurative ap- 
pendicitis with fecalith was reported. Roent- 
gen examination of the removed appendix 
(Fig. 2) revealed a radiopaque fecalith cor- 
responding to the shadow noted on the pre- 
operative scout film. Convalescence was un- 
eventful, and the patient was rid of his long- 


Fig. 2.—(Case 2) Flat plate showing barium 
fecolith. Insert, removed appendix with retained 
barium fecolith. 
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Fig. 3.—(Case 3) Flat plate showing enormous 
barium fecolith. Insert, removed appendix with 
retained barium fecolith. 


standing epigastric discomfort. 

CASE 3.—L. H., a 30-year-old white sales- 
man, first came under our care on June 3, 
1948. Gastrointestinal workups had been done 
and he had been discharged from the service 
in December 1944, with a 10 per cent disability 
rating because of a duodenal ulcer. He had 
been admitted in June 1945, with acute ab- 
dominal distress, and a diagnosis of perfo- 
rated duodenal ulcer had been made. An ex- 
ploratory laparotomy reportedly had revealed 
no perforation or other pathologic change. 
Three months’ hospitalization was required 
for convalescence. He had also been admitted 
on Feb. 20, 1946, with pain in the upper part 
of the abdomen, associated with nausea and 
vomiting. The clinical and roentgen impres- 
sion was that of incomplete intestinal obstruc- 
tion. A roentgenogram of the abdomen re- 
vealed an opaque dense area in the right 
lower quadrant, suggesting a calculus in the 
bladder or the right ureter. An intravenous 
pyelogram and cystoscopic study ruled out 
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Fig. 4—(Case 4) Flat plate showing barium 
fecolith. Insert, removed appendix with retained 
barium fecolith, 


these possibilities. The patient was discharged 
asymptomatie after twelve days of hospitaliza- 


tion. On his most recent admission, June 38, 
1948, he presented a history of intermittent 
epigastric distress relieved, as usual, by food 
or alkali. Twenty-four hours prior to admis- 
sion he had had epigastric distress, which 
shortly was accompanied by nausea and vomit- 
ing, and had become acutely ill, with general- 
ized abdominal pain. 

The temperature was 101 F., and the pulse 
rate was 105. Examination of the abdomen 
revealed diffuse tenderness, with marked gen- 
eralized rebound tenderness. Rectal examina- 
tion revealed bilateral tenderness. The bowel 
sounds were absent. The leukocyte count was 
10,700 per cubic millimeter of blood, with 85 
per cent polymorphonuclear neutrophils. The 
value for hemoglobin was 16 Gm. The urine 
was normal. A flat plate of the abdomen re- 
vealed no free air, several dilated loops of 
small bowel, and an area of opacity in the 
right lower quadrant. Exploratory laparotomy 
was performed and a gangrenous perforated 
appendix removed. It contained a large bari- 
um fecalith (Fig. 3). The postoperative course 
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was essentially uneventful. This patient has 
been relieved of his long-standing complaints. 
A follow-up barium meal reveals no evidence 
of duodenal ulcer. 

CASE 4.—K. D., a 61-year-old white watch- 
man, was discharged from this institution on 
June 30, 1949, one month after subtotal gas- 
tric resection for duodenal ulcer, complicated 
by massive hemorrhage and obstruction. The 
patient returned for the usual six weeks post- 
operative check-up, and a _ gastrointestinal 
series revealed a normal patent stoma and nor- 
mal upper small bowel. About eight to ten 
days prior to admission he ate a regular diet 
with raw carrots, celery, etc., and there de- 
veloped cramping pain in the upper part of 
the abdomen. He was seen by his private phy- 
sician, who continued to observe him. Forty- 
eight hours prior to admission there was more 
severe and continuous abdominal distress as- 
sociated with nausea and vomiting. He was 
referred to this hospital on September 29, with 
the diagnosis of incomplete obstruction of the 
small bowel. There were normal bowel move- 
ments forty-eight hours prior to admission, 
and ten hours prior to admission the pain 
radiated to and localized in the lower part of 
the abdomen, with perhaps some predilection 
for the right lower quadrant with occasional 
cramplike exacerbations. 


Physieal examination revealed the patient to 
be markedly dehydrated and in acute abdom- 
inal distress. His temperature was 99.2 F., 
the blood pressure was 144 systolic and 70 dia- 
stolic, and the pulse rate 100. The abdomen 
was symmetric but distended 3 cm. above the 
xiphopubic line. There was moderate gener- 
alized tenderness. The bowel sounds were of 
normal frequency, with, an occasional high- 
pitched rush. There was a questionable fluid 
wave. 

The diagnosis on admission was incomplete 
obstruction of the small bowel. The white 
blood cells numbered 11,600 per cubic milli- 
meter, with 74 per cent polymorphonuclear 
neutrophils. The hematocrit reading was 57 
per cent. Urinalysis gave 1 plus reactions for 
sugar and albumin. The specific gravity of 
the urine was 1.027. There was an occasional 
hyaline cast. A flat plate of the abdomen re- 
vealed an oblong opacity in the right lower 
quadrant, and gas distribution in the small 
and large bowel consistent with ileus. The 
opaque area suggested a sponge marker. The 
operation sponge count had been correct. 

The patient was intubated with a cantor 
tube and a transfusion was given. Parenteral 
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fluids and antibiotics, were administered, but 
he gradually became more acutely ill despite 
these rigorous supportive measures. Follow- 
up studies, observation, and laboratory data 
made an exploratory laparotomy imperative, 
and on October 2, the third hospital day, an 
operation was performed. A right subphrenic 
abscess was drained, many intraabdominal ab- 
scesses were entered, and an acutely diseased, 
suppurative, perforated appendix was _ re- 
moved. A rontgenogram of the removed ap- 
pendix revealed it to contain a radiopaque 
mass conforming to the size noted on the pre- 
operative flat plates (Fig. 4). The patient’s 
postoperative course was extremely stormy 
and progressively downhill. Evisceration oc- 
curred on the eighth postoperative day. This 
was surgically repaired, but the patient died 
on the fourteenth postoperative day. 


COMMENT 


These 4 illustrative cases all presented 
difficult problems of differential diagnosis. 
In the first 2 cases the diagnosis was exact. 
Treatment was prompt and well directed. 
The third and fourth cases illustrate well 


the pitfalls of diagnosis and treatment 
that may be encountered. 

Our third patient, L. H., had early suf- 
fered an abdominal catastrophe. He had 
been subjected to an operation for a per- 
forated peptic ulcer, yet no perforation or 
other pathologic condition was found. 


Three months’ hospitalization was _ re- 
quired for convalescence. After recurrent 
illness, an opaque area was demonstrated 
in the right lower quadrant of the abdo- 
men. It was interpreted as calculus in the 
lower part of the urinary tract. An at- 
tempt had been made to remove this calcu- 
lus cystoscopically. The patient carried 
the calculus until it probably again pro- 
duced fulminating appendicitis. The ulti- 
mate result was gratifying. 

The condition of K. D. (Case 4), though 
examined late, was wrongly diagnosed and 
poorly managed. The relation of a previ- 
ous partial gastric resection to the final 
illness was not properly established. We 
failed completely to recognize the signifi- 
cance of the opacity in the right lower 
quadrant. Such errors of omission and 
commission stagger one. 
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Is it by coincidence that these 4 pa- 
tients retained barium in the appendix 
after barium meal examinations? Barium 
was pathologically identified in the feca- 
liths by light refractility. 

We have been much impressed with the 
seriousness of sequelae due to prolonged 
retention of barium in the appendix. The 
diagnostic value of a barium-filled appen- 
dix seems problematic. It is our opinion 
that roentgenologists should cease their 
efforts to fill the appendix, whether the 
barium is administered orally or by rec- 
tum. 

It has become our policy to repeat the 
roentgen examinations of every patient 
whose appendix fills with barium. If bari- 
um is still retained after one month we do 
interval appendectomies to obviate possi- 
ble serious complications. We urge that 
this practice be adopted. 


SUMMARY 


1. The entity “barium appendicitis” is 
described. 

2. Some aspects of the roentgen inter- 
pretation of the barium-filled appendix are 
cited. 

3. Illustrative cases are presented, dem- 
onstrating the difficulties of diagnosis and 
treatment. 

4. The authors point out that prolonged 
retention of barium in the appendix will 
not be observed unless the clinician is 
aware of the possible serious sequelae and 
utilizes the scout film. 

5.The efforts roentgenologists direct to 
fill the appendix are questioned. 

6. The authors recommend, and have 
carried out, interval appendectomies in 
patients who still show barium retention 
one month after barium studies are car- 
ried out. 


ZUSAM MENFASSUNG 


1. Es wird das Krankheitsbild der “Ba- 
riumappendizitis” dargestellt. 

2. Einige Aspekte der roéntgenologi- 
schen Analyse des bariumgefiillten Wurm- 
fortsatzes werden angefiihrt. 

3. Die Schwierigkeiten der Diagnose 
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und Behandlung werden an Hand erlau- 
ternder Falle dargestellt. 

4. Die Verfasser heben hervor, dass 
dem Kliniker die Beobachtung lang dau- 
ernder Vehaltung von Barium im Wurm- 
fortsatz entgehen muss, wenn er sich der 
Méglichkeit schwerer Folgezustande nicht 
bewusst ist und die Anfertigung von Roént- 
genleeraufnahmen versaumt. 

5. Der Wert der Bemiihungen der Rént- 
genologen, den Wurmfortsatz darzustel- 
len, wird in Frage gestellt. 

6. Die Verfasser empfehlen, ihrem Bei- 
spiele zu folgen, nimlich bei Kranken, die 
einen Monat nach der R6ntgenuntersu- 
chung noch Bariumreste im Wurmfortsatz 
aufweisen, eine Apendektomie im Inter- 
vail vorzunehmen. 


RESUME 


L’auteur présente une entité morbide; 
l’appendicite au barium. II discute les as- 
pects radiologiques avec cas a l’appui. L’au- 
teur insiste sur la nécessite d’une radiogra- 
phie de controle pour évaluer la quantité de 
barium qui persiste dans l’appendice et 
prévenir les complications. L’auteur met 
en doute la nécessité de remplir l’appendice 
avec du Barium. II rapporte plusieurs cas 
d’appendicectomie méme un mois aprés 
l’examen ou l’appendice était encore rempli 
de barium. 


RESUMEN 


1. Se presenta la entidad “apendicitis 
barica.” 

2. Se citan algunos aspectos de la inter- 
pretaci6n roentgenolégica del apéndice 
lleno de bario. 

3. Se presentan casos ilustrativos demo- 
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strando las dificultades en el diagnéstico 
y tratamiento. 

4. Los autores senalan que la retencion 
prolongada de bario en el apéndice, no se 
observa, a menos de que el clinico este 
preparado para las posibles graves secuelas 
utilizando una placa abdominal simple. 

5. Se discuten los esfuerzos roentgeno- 
l6gicos dirigidos al llenado del apéndice. 

6. Los autores recomiendan y han lleva- 
do a cabo, apendicectomias en pacientes 
que muestran aun retencién barica de un 
mes. 

RIASSUNTO 


1. Viene trattata la cosidetta “appendi- 
cite da bario.” 

2. Vengono elencati alcuni aspetti radio- 
logici dell’appendice iniettata dal bario. 

3. Vengono iresentati casi tipici che 
dimostrano lao difficolta della diagnosi e 
della cura. 

4. Viene sottolineato il fatto che la pro- 
lungata ritenzione di bario pud essere 
fonte di gravi conseguenze. 

5. Vengono criticati gli sforzi dei radio- 
logi diretti a far riempire l’appendice. 

6. L’autore ha tolto delle appendici che 
ancora si mostravano piene di bario un 
mese dopo l’esame radiologico. 
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Freedom is that faculty which enlarges the usefulness of 


all other faculties. 


—Kant 
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ULLEN," in 1896, reported the first 
C known instance of endometriosis of 
the round ligament. Later, Cullen 
reported further instances of what he 
called ‘“‘aadenomyomas of the round liga- 
ment,” one of which was located in an 
inguinal hernia.'? These were the first 
cases of endometriosis diagnosed as extra- 
uterine. In his description, Cullen wrote: 
“Usually it is near the external ring, a 
nodule, 1 or more cm. in diameter, swelling 
at the period. On histologic examination, 
they are found to be made up of non- 
stripped muscle and fibrous tissue, spread- 
ing out into the surrounding adipose tis- 
sue, and the characteristic uterine glands.” 
As regards frequency of distribution, 1 
case was demonstrated in a series of 18. 
In 1914, after comprehensive review of 
the cases of tumor of the round ligament 
reported up to that time, Taussig? stated 
that the presence of endometriosis was 
proved in 30 of 135 cases. Taussig, how- 
ever, did not state whether the intraperi- 
toneal or the extraperitoneal portion of 
the round ligament were involved. It is 
now acknowledged that either portion may 
be the seat of endometriosis. In a series 
reported by Sampson,* there were 8 in- 
stances of endometriosis of the intra- 
peritoneal portion and 4 instances of 
extraperitoneal involvement of the round 
ligament. Only these last 4 can be con- 
sidered cases of true inguinal endometrio- 
sis. It is generally considered that extra- 
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peritoneal implantation is definitely less 
frequent than is intraperitoneal. Disre- 
garding for the present the frequency 
distribution, the diagnostic significance of 
inguinal endometriosis is that glands are 
palpable in the region of the inguinal 
canal. Novak‘ stated that enlargement of 
these glands often results in difficult differ- 
ential and diagnostic problems. 

Polster® in 1926 recorded 1,000 cases of 
endometriosis involving the ovary, tubes 
and broad ligaments; 90, the rectovaginal 
septum; 90, the intestinal peritoneum; 56, 
laparotomy scars; 34, the inguinal area; 
30, the umbilicus, and 5, the vesicovaginal 
septum. This survey was also a compre- 
hensive review of cases previously re- 
ported by various clinicians. As to the 
34 classified as “in the inguinal region,” 
there was no differentiation between intra- 
peritoneal and extraperitoneal localiza- 
tion. Since 1926 there have been few re- 
ports of inguinal endometriosis in the 
literature. Counseller® of the Mayo Clinic 
stated that the round ligament and the 
inguinal region are among the rarest sites 
of endometriosis.'* 

In 1935, Masson’ reported 576 cases of 
endometriosis observed at the Mayo Clinic 
from 1923 to 1934, with the following 
sites of involvement: Of these, the involve- 
ment in 482 was uterine; in 77, ovarian; 
rectovaginal septum, 20; uterine liga- 
ments, 19; sigmoid, 14; pelvic peritoneum, 
24; ileum, 2; umbilicus, 5; fallopian tubes, 
22; vaginal wall, 10; appendix, 1; bladder, 
2, and abdominal wall, 10. In this report 
Masson did not state which of the uterine 





JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


ligaments was involved, nor did he state 
that the groin was involved in any in- 
stance. 

In 1937 Pumphrey® reported 34 cases 
with localization as follows: ovaries, 11; 
uterus, 9; fallopian tubes, 4; broad liga- 
ment, 2; rectosigmoid juncture, 1; cervix, 
1; vagina, 1; umbilicus, 2, and operative 
scar, 3. 

Moss,’ of the Methodist Hospital in 
Memphis, Tennessee, studied 89 cases of 
endometrosis. In many there were multi- 
ple implants. In 59 the uterus was in- 
volved; in 42, the ovaries; in 2, the recto- 
vaginal septum; in 5, the fallopian tubes; 
in 5, the sigmoid; in 4, the bladder; in 3, 
abdominal scars; in 3, the omentum; in 2, 
the small intestine; in 2, the cul-de-sac; 
in 1, the broad ligament; in 1, the utero- 
sacral ligament, and in 1, the vesicovaginal 
fold. Endometriosis of the groin or the 
round ligament was not observed in any 
instance.!” 

In 1939 Long and Strecker!’ reported 
14 cases of endometriosis, but in none was 


the round ligament involved. Dreyfuss™ 
studied 244 cases encountered in the Beth 
Israel Hospital, New York, from 1930 to 
1939. The involvement was recorded as 


follows: myometrium, 152; ovary, 41; 
tubal angles, 12; serosa of uterus, 7; pelvic 
serosa, 6; broad ligament, 1; serosa of ap- 
pendix, 2; abdominal scar, 1; bladder, 1, 
and round ligament (extraperitoneal), 1. 

Fallas and Rosenblum” in 1940 reported 
the cases of 260 private hospital patients, 
with the following localizations: uterus, 
162; ovaries, 84; pelvic peritoneum, 51; 
rectovaginal septum, 16; bladder, 11; sig- 
moid, 10; fallopian tubes, 6; small intes- 
tine, 5; round ligament, 4; uterosacral 
ligament, 3; abdominal wall, 3; appendix, 
2; umbilicus, 2; infundibulopelvic liga- 
ment, 1, and stump of cervix, 1. Two 
cases were reported in detail, 1 of which 
was an instance of endometriosis of the 
right round ligament involving the ingui- 
nal portion. 

Holmes'® in 1942 reported on 80 cases 
of external endometriosis, with the fol- 
lowing localizations: ovaries, 58; pelvic 
peritoneum, 7; external surface of uterus, 
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4; rectovaginal septum, 23; bladder, 2; fal- 
lopian tubes, 2; sigmoid, 3; round liga- 
ment, 1; uterosacral ligament, 33; utero- 
vesical peritoneum, 12; vaginal vault pos- 
terior to cervix, 4; broad ligament, 10; 
uterovesical orifice, 1; inguinal canal, 1; 
laparotomy scars, 1; intraligamentous en- 
dometrial cyst, 1, and infundibulopelvic 
ligament, 1. 

Sanders't reported 120 cases encoun- 
tered in private practice. He described in 
detail 4 of the ‘most unusual.” Among 
these was a case of endometriosis of the 


-round ligament from which menstrual 


blood passed through a small sinus open- 
ing into the groin. This tumor measured 
2 by 3 inches (5 by 7.5 cm.) and was 
attached over the pubic region at the ex- 
treme end of the round ligament. 

Fallon and others,!* in a detailed study 
of 400 cases of external endometriosis, re- 
ported the following percentages as to 
location: rectovagina] septum, 27 per cent; 
large intestine, 23 per cent; bladder, 18 
per cent; ureter, 6 per cent; small intes- 
tine, 3 per cent; appendix, 3 per cent; 
laparotomy scars, 2 per cent, and cervix, 
1 per cent. In 3 instances endometriosis 
was observed in the gallbladder; in 2 the 
site was the peritoneum of the right upper 
abdominal quadrant. In 1 the stomach was 
involved; in 1 the inguinal canal, and in 1 
the labia majora. 

In his publication on endometriosis, 
Goodall'* did not report an instance of 
endometriosis of the round ligament. 

In 349 cases of endometriosis reported 
by Meigs!’ in 1948, the following localiza- 
tion is given: ovaries, 192; uterus, 131; 
uterosacral ligament, 95; peritoneum, 24; 
fallopian tubes, 25; cul-de-sac, 21; appen- 
dix, 6; bowel, 19; round ligament, 5; 
lymph nodes in iliac area, 1; umbilicus, 1; 
rectovaginal septum, 3; vaginal 24. In 
this report Meigs did not state what por- 
tion of the round ligament was involved 
in his 5 cases. 

DeSanto and McBirnie’® studied 219 in- 
stances of endometriosis, with distribution 
as follows: ovaries, 107; uterus, 106; cul- 
de-sac and posterior fornix, 21; fallopian 
tubes, 19; cervix, 8; appendix, 5; sigmoid 
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Distribution of Endometriosis in the Different Organs 
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colon, 4; ileum, 1; omentum, 1; hernia sac, 
1, and pelvic lymph node, 1. It is reasona- 
ble to consider the instance of endometrio- 
sis of the hernial sac as a true example of 
inguinal endometriosis. 

Two additional instances of endometrio- 
sis of the groin were reported in 1949 by 
Mazza.’® 

In a series of 218 cases studied by 
Colecock and Lamphier,?° endometrial im- 
plants were demonstrated in the cul-de-sac 
and on the uterosacral ligaments in 137 
instances. Nine patients had endometrio- 
sis of the broad ligament; the left ovary 
was involved in 89 cases and the right 
ovary in 56; in 39 both the sigmoid and 
rectosigmoid were involved; in 6, the ile- 
um; in 3, the cecum and right colon; in 7, 
the fallopian tubes; in 2, scars of previous 
laparotomies, and in 1, the bladder. No 


84 


statement as to the round ligaments was 
included in this report.! 

In 1952 Rubenstein and Kurzon* re- 
ported an instance of adenomyoma of the 
inguinal pertion of the round ligament. 
This occurred in a pregnant patient and 
was associated with marked decidual 
changes. 

In 153 cases of endometriosis reported 
by Lamb?’ the uterus was involved in 70; 
the ovaries in 82; the pelvic peritoneum 
in 27; the bladder in 3; the sigmoid in 7; 
the fallopian tubes in 5; the rectum in 2; 
the small intestine in 2; the round liga- 
ments in 3; the uterosacral ligament in 6; 
the cecum in 1; the infundibulopelvic liga- 
ment in 2; the umbilicus in 1, and the 
broad ligament in 8. 

Scott and Linde”! recorded 516 instances 
of pathologically proved external endo- 
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metriosis operated upon at Johns Hopkins 
Hospital during the years 1933 to 1947 
inclusive. Localization was as follows: 
ovaries, 412; superficial and small scat- 
tered, diffuse areas, 171; uterine surface, 
73; tubal surface, 70; posterior cul-de-sac, 
24; uterosacral ligaments, 19; anterior 
cul-de-sac, 18; omentum, 3; round liga- 
ments, 5; broad ligaments, 5; small intes- 
tine, 1; appendix, 7; rectovaginal septum, 
37; sigmoid, 4; cervix, 13; preoperative 
scars, 5; umbilicus, 4, and inguinal re- 
gion, 4. In 3 of the “inguinal cases” the 
inguinal portion of the round ligament 
was involved, and in the fourth, endome- 
trial cyst of the canal of Nuck was present. 

In a survey of the 3,250 cases of endo- 
metriosis reported during the past seven- 
teen years, there were only 26 in which 
the condition was localized in the round 
ligament (0.8 per cent), only 13 (0.4 per 
cent) in which it was definitely demon- 
strated to be in the extraperitoneal part 
of the round ligament. This clearly demon- 
strates that true inguinal endometriosis 
is exceedingly rare. 

Two major theses are advanced with 
regard to the etiologic factors and the 
pathologic picture external endometriosis. 
Sampson” postulated that the retrograde 
flow of desquamated endometrium dis- 
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charged from the tube during the menstru- 
al period is responsible both for the im- 
plantation and for the ultimate growth of 
these particles. Novak expressed the opin- 
ion that the abnormal differentiation and 
metaplasia of celonic epithelium are the 
exciting factors. The similarity in regional 
distribution between endometriosis and 
ectopic decidual formation supports the 
serosal theory of causation. Weller”® stated 
that the subserous stromal cells must 
possess pluripotentiality of differentiation. 
Supporting the theory propounded by 
Sampson is the experimental investiga- 
tions of Te Linde and Scott,?* who proved 
that cast-off menstrual endometrium is 
viable. 


REPORT OF CASE 


Mrs. I. G., aged 40, was admitted to Colum- 
bus Hospital on April 7, 1952. She had had 
leukorrhea for the past five years, with a pro- 
nounced yellow or white discharge and marked 
pubic pruritis. The discharge had a foul odor 
which was clearly evident. The itching was 
very severe. During the past three years she 
had had constant mild right inguinal pain 
which became aggravated at times and, on 
occasion, persisted for as long as twenty-four 
hours. The patient stated definitely that she 
was able to predict the onset of menstruation 





Photomicrographs showing endometriosis of the round ligament. 
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merely by the amount of pain in the groin. 
The greatest distress was associated with the 
onset of menses, though it had occurred re- 
peatedly during the midmenstrual cycle. One 
week prior to admission this pain began and 
became increasingly severe for several days. 
Never before had it been either so severe or 
so persistent. On admission the pain was con- 
stant, did not radiate and was totally unin- 
fluenced by the position of the leg or of the 
body. There was no change in bowel habit 
during this episode. 

There was a history of mumps, appendec- 
tomy, and the removal of tonsils and adenoids 
at the age of 20. Three years prior to ad- 
mission the patient had had renal colic on the 
right side. Six months prior to admission a 
seemingly normal menstruation had occurred 
between two regular periods. The patient 
stated that she occasionally had backache dur- 
ing the menses. She had been twice pregnant, 
with a normal delivery each time. 

Pelvic examination revealed a multiparous 
introitus. The BUS was negative. A cysto- 
cele, Grade 3, and a rectocele, Grade 2, were 
present. The vaginal mucosa was a healthy 
pink. There was a profuse seromucoid dis- 
charge. The cervix was smooth to the examin- 
ing finger. The fundus was not visualized. 
Tenderness was elicited above the inguinal 
ligament and in Scarpa’s triangle and was 
exquisite over the fossa ovalis. No mass could 
be demonstrated, nor was any erythema 
present. 

The Kahn reaction was negative. The urine 
was amber, with an alkaline reaction. Its 
specific gravity was 1.014. Tests for sugar 
and albumin gave negative results. Micro- 
scopically a few white and red cells, many epi- 
thelial cells and a few urates were observed. 
The erythrocyte count was 3,750,000 per cubic 
millimeter of blood, with 11.6 Gm. (74 per 
cent) hemoglobin; the leukocyte count 8,780, 
with 61 per cent segmental cells, 29 per cent 
lymphocytes, 6 per cent monocytes, 3 per cent 
eosinophils and 1 per cent basophils. 

Operation was performed on April 8. A 
right crural incision exposed a hard nodular 
bluish mass % inch (1.2 cm.) in diameter, 
exuding a chocolate-colored fluid. This nodule 
was at the distal end of the right round liga- 
ment, just distal to the external inguinal ring 
nearest the pubis. The mass was excised. The 
wound was closed with interrupted catgut and 
fine silk. 

Microscopic Examination. — Section of the 
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entire specimen showed the periphery to be 
made up of fatty tissue interspersed with thin 
strands of fibrous tissue. The center of the 
section was composed of fibrous tissue. There 
were numerous dilated vessels, and in some 
areas, particularly around the vascular tree, 
there was moderate lymphocytic and plasma- 
cytic exudation. Scattered throughout the 
fibrous tissue there were unusual formations, 
that is, a large gland lined with columnar epi- 
thelium and containing a moderate amount of 
degenerated blood. Two smaller glands were 
seen, surrounded by an area of irregularly 
stellate cells with large ovoid nuclei, same 
being typical of uterine stroma. These con- 
tained some wandering lymphocytes and a very 
few macrophages. Red blood cells were demon- 
strable both in the stroma and in the lumens 
of these glands. Three other areas typical of 
uterine stroma were observed, but without any 
glandular tissue. Some siderophages were 
scattered throughout the fibrous and uterine 
stroma. The aforedescribed glands had a single 
layer of columnar epithelium (see _ illustra- 
tion). The microscopic diagnosis was endo- 
metriosis of the extraperitoneal portion of the 
round ligament; inguinal endometriosis. 

The patient was discharged a few days later, 
after an uneventual convalescence. 

The preoperative diagnosis in this in- 
stance strangulated femoral hernia, The 
same diagnosis was made in a case of 
inguinal endometriosis reported by Lyall.** 
Another condition that must be considered 
is lymphadenitis. As a general rule, the 
symptoms of inguinal endometriosis are 
rather uniform and consist principally in 
regular swelling at the menstrual period. 
However, this condition is so rare that en- 
dometriosis is seldom considered the excit- 
ing factor in the train of symptoms. 


SUMMARY 


A case of endometriosis of the extra- 
peritoneal portion of the round ligament 
is reported. The incidence, the symptoms 
and the pathologic picture associated with 
endometriosis in this location are dis- 
cussed. 


RESUME 


L’auteur rapporte un cas d’endométriose 
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de la portion extra-péritonéale du ligament 
rond. 
RIASSUNTO 


Viene riferito un caso di endometriosi 
della porzione extraperitoneale del lega- 
mento rotondo; di tale affezione vengono 
trattate le caratteristiche di frequenza, 
quadri clinici e anatomo-patologici. 


ZUSAMMENFASSUNG 


Es wird iiber einen Fall von Endome- 
triose des extraperitonealen Abschnittes 
des Lig. rotundum berichtet. Die Haufig- 
keit, das pathologische Bild und die Symp- 
tomatologie der Endometriose bei dieser 
Lokalisation werden eroértert. 


RESUMEN 


Se comunica un caso de endometriosis 
de la porcién extraperitoneal del liga- 
mento redondo, Se discuten la incidencia, 
imagen patolégica y sintomas de endo- 
metriosis en esta localizaci6n. 
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If my success has been greater than that of most . . . the 
reason is that I came in my wanderings through the medical 
field upon regions where the gold was still lying by the way- 


side . . . and that is no great merit. 


—Koch 
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medicine and surgery has well proved 

its value by producing a greater skill 
in technic and better end results in the 
treatment of human ailments, regardless 
of the many papers and articles that have 
appeared in the last few years, in both lay 
and professional journals, concerning over- 
specialization. 

The subject of general versus special 
practice is controversial, and opinion va- 
ries in different localities. There was a 
time when the family doctor was com- 
pelled to treat all ailments to which the 
human body is susceptible, but now that 
modern transportation has brought the 
remote family doctor so near to the large 
centers of population he is no longer forced 
to treat diseases which he knows can be 
more successfully treated by a specialist. 

Early in their medical education, stu- 
dents are taught the anatomic and physio- 
logic character of each organ in the body. 
They also learn about the pathologic 
changes to which each organ is vulnerable 
and the conventional treatment of such 
conditions. Unfortunately, after they be- 
come specialists, physicians and surgeons 


[: is my conviction that specialization in 
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often devote themselves so completely to 
one or another special field that they fail 
to detect pathologic conditions elsewhere 
in the body — conditions that should be 
treated by someone other than themselves. 

This is true especially in the field of 
ophthalmology. The eye is a very delicate 
organ and so extremely important to the 
patient’s welfare and even his very exist- 
ence that a great many doctors will have 
nothing to do with it in the way of diag- 
nosis or treatment. 

Many doctors have confessed to me that 
they know so little about the eye and its 
care that they never attempt to make a 
diagnosis and cerainly never treat any eye 
infections. Such an attitude, it may be 
assumed, will cause the physician to over- 
look an ophthalmic condition that may well 
be the beginning of a destructive disease. 
I have encountered such an oversight. 

What, then, can a physician other than 
an ophthalmologist do to assist in the pre- 
vention of blindness? 

First, he should not forget that the eyes 
are a part of the body and dependent upon 
the proper functioning of the other organs 
of the body for their general well-being. 
He should also remember that the eyes of 
different patients vary in their ability to 
overcome the detrimental influences of 
their environment, just as do the heart, 
the stomach, the liver, or the kidneys; and 
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while these organs are receiving scientific 
consideration, the eyes should likewise be 
considered. 

This article is presented with the view 
of acquainting the nonophthalmic surgeon 
with some of the most common diseases 
of the eye that may produce disastrous 
results if not surgically corrected, or in 
the treatment of which proper manage- 
ment may obviate the need of surgical 
intervention. 


Glaucoma.—Glaucoma is a condition of 
the eye in which many types of pathologic 
change may occur, but one factor is com- 
mon to all—increased intraocular pres- 
sure. 

Glaucoma may be classified as follows: 
(1) Uncompensated or inflammatory glau- 
coma; (2) compensated or noninflamma- 
tory glaucoma and (3) secondary glau- 
coma, 

Uncompensated or Inflammatory Glau- 
coma: Symptoms. There are a dozen 


or more outstanding signs or symptoms 


by which inflammatory glaucoma can be 
detected, any one of which should lead the 
surgeon to suspect its presence: 

a. Sudden intense pain in one eye. 

. Various degrees of congestion of the 
bulbar conjunctiva. 

. Congestion of the anterior ciliary 
vessels. 

. Steamy cornea. 

. Shallow anterior chamber. 

. Dilated and inactive pupil. 

. Loss of iris luster. 

. Reduction of the intensity of the 
fundus reflex. 

. Hyperemia of the nerve head. 

j. Marked visual reduction. 

. Increased intraocular tension. 

. Lacrimation. 

. Swelling of eye lids. 

. Chills, nausea and vomiting (in some 
cases). 

With two or more of the aforementioned 
symptoms present, the patient should be 
sent immediately to an ophthalmologist 
and the case treated as an emergency. 

Compensated or Noninflammatory Glau- 
coma: This is the most common clinical 
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entity the ophthalmologist has to cope 
with. It is ten times as frequent as the 
uncompensated form, and accounts for 
about 3 per cent of all cases of ocular dis- 
ease. It is much more common in women 
than in men. It attacks the hyperopic eye 
more often than it does the myopic eye, 
roughly in a ratio of 3 to 1. 

Compensated glaucoma is a treacherous 
disease, in that it often comes on slowly 
and without warning, causing much de- 
struction of vision and damage to the deli- 
cate structures of the eye even before the 
patient is aware of its presence. 

In its early stage it is difficult to diag- 
nose, because of the absence of signs, or 
symptoms. Pain is seldom present; the 
conjunctiva, cornea and sclera are normal 
in appearance. Even the pupil appears to 
have a normal reaction to light and ac- 
commodation. 

Later in the disease the patient will 
have noticed haloes around the lights and 
a slight disturbance of vision. On exam- 
ination a contraction of the form field will 
be discovered. The pupil will be slightly 
dilated and sluggish in its reaction to light. 
The intraocular pressure will vary at dif- 
ferent times, being higher in the early 
hours of the morning than at any other 
time in the day. The anterior chamber is 
shallow, the vitreous remains normal and 
later the optic nerve head will be exca- 
vated. 


Secondary Glaucoma: This is a term 
applied to various pathologic conditions in 
the eye causing increased intraocular pres- 
sure. 

The glaucomic eye usually requires sur- 
gical treatment and should always be con- 
sidered with this in mind. 

Cataract.—In the young, cataracts are 
most often discovered by the mother or 
nurse. Many are not discovered early be- 
cause the lens opacities are not dense 
enough to interfere with vision sufficiently 
to be noticed or to be readily seen. Juve- 
nile cataracts are usually discovered be- 
tween the ages of 6 months and 6 years, 
because of reduced vision and the grayish- 
white opacities observed in the pupil. Some 
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juvenile cataracts should not be considered 
surgical conditions, as the patients see bet- 
ter with their cataracts than they would 
see if the cataracts were removed; in 
other cases the cataracts should be re- 
moved as early as possible to obtain better 
function of the retina. The decision as to 
which ones should be removed should al- 
ways be made by an ophthalmologist. 

Senile cataract is usually easily diag- 
nosed, as there is a gradual loss of vision, 
and opacities can be seen in the lens by 
the use of the ophthalmoscope. 

Before operation is attempted for the 
removal of a senile cataract, great care 
should be taken to discover any possible 
pathologic change in the fundi, for disease 
of the fundus is not uncommonly associ- 
ated with renal and cardiac diseases, high 
blood pressure, arteriosclerosis, diabetes 
and other systemic diseases; therefore, 
successful removal of the cataract may not 
improve the vision. 

Strabismus.—This condition manifests 
itself usually between the ages of 6 months 
and 6 years, and not infrequently is pres- 
ent at an earlier age. Strabismus in chil- 
dren should never be neglected, and imme- 
diate attention should always be given in 
an attempt to correct the condition as early 
in life as possible. In about 50 per cent of 
cases, nonparalytic strabismus can be suc- 
cessfully treated with nonsurgical meth- 
ods, such as occlusion and orthoptic train- 
ing. Surgical intervention should not be 
attempted until all nonsurgical methods 
have failed. 

Intraocular Tumors Requiring Surgical 
Treatment. 1. Tumors Originating in the 
Retina are often difficult to diagnose. Reti- 
noblastoma or glioma is a rapidly growing 
and extremely malignant tumor coming 
on in the young, usually before the age of 
5 years, and usually bilateral, but some- 
times appearing in one eye earlier than 
in the other. The child is often brought to 
the doctor because of a peculiar yellowish 
or whitish reflex from the pupil. On ex- 
amination, a gray mass can be seen behind 
the lens on oblique illumination or with a 
flashlight. Diagnosis is often difficult, but 
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it is extremely important. If doubt exists 
as to the diagnosis, the patient should be 
sent to an eye surgeon, as operation is 
inevitable if the diagnosis is positive. 

2. Tumors originating in the choroid 
are likewise difficult to diagnose. The most 
common is the malignant melanosarcoma. 
It usually appears after the age of 40. 
There are usually no symptoms of its pres- 
ence until the retina begins to become de- 
tached over the site of the tumor. When 
this occurs, the patient notices a “curtain” 
floating into the line of vision. 

Ophthalmoscopic examination reveals 
protrusion of the retina in a somewhat 
rounded shape, or there may be partial de- 
tachment of the retina. If the retinal pro- 
trusion is sharply outlined, and is dark 
instead of the usual grayish color charac- 
teristic of retinal detachment, a choroidal 
tumor should be suspected. Melanosar- 
coma is highly malignant. The treatment 
is enucleation of the globe, together with 
as much of the optic nerve as possible. 

Tumors of the iris and ciliary body may 
be either benign or malignant. Cysts oc- 
cur on the iris and can be removed from 
the eye without destroying the vision. 
Malignant tumors of the iris or ciliary 
body cannot be removed, and the treat- 
ment is enucleation of the globe. These 
tumors are melanorsarcoma, sarcoma and 
lymphosarcoma. 

Detachment of the retina is usually easy 
to diagnose by the large area of retina 
protruding into the vitreous, which pre- 
sents itself in folds and has a grayish 
color, while the arteries and veins appear 
darker than normal. The condition re- 
quires surgical measures for its correction. 
In order to get the best results, the opera- 
tion should be performed as soon as pos- 
sible after it is discovered. 

Extraocular tumors may occur behind 
the globe, on the sclera, cornea, limbus, 
conjunctiva, caruncle and lids. A large 
percentage of these tumors are benign, 
including dermoids, cysts, papilloma, ade- 
noma, fibroma, angioma, hordeola, verruca 
and many other types of new growths. 

The malignant tumors may appear at 
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the limbus, the caruncle, the conjunctiva 
and the lid margins. They are epithelioma, 
sarcoma, melanosarcoma and lymphan- 
gioma. 

Surgical intervention is indicated in a 
large percentage of cases of benign tumor 
and in most cases of malignant tumor. 
Among some of the other conditions of the 
adnexae requiring operation are ptosis, 
entropion, ectropion and many conditions 
requiring plastic surgery. 


SUMMARY 


1. Glaucoma is the most common sur- 
gical disease affecting the eye. Its most 
common form is simple glaucoma. 

2. Cataract in the young requires sur- 
gical intervention in a large percentage of 
cases. 

3. Operation should be resorted to as 
soon as the senile cataract has reduced the 
vision to such a degree that the patient 
can no longer perform his regular duties. 

4. Strabismus in children should receive 
early attention, as at least 50 per cent can 
be returned to normal with nonsurgical 
procedures. 

5. Intraocular tumors in the young are 
often malignant and arise in the retina, 
requiring early operation. 

6. Intraocular tumors in the patient 
past 40 years of age are most commonly 
malignant. 

7. Tumors occurring in the iris and cil- 
iary body and requiring operation may be 
either malignant or benign, since both 
types require it. 


ZUSAM MENFASSUNG 


1. Das Glaukom ist die haufigste chirur- 
gische Augenerkrankung. Die meist auf- 
tretende Form ist das einfache Glaukom. 

2. Der Katarakt bei jungen Leuten er- 
fordert in einem hohen Prozentsatz der 
Falle chirurgische Behandlung. 

3. Der senile Katarakt sollte chirur- 
gisch behandelt werden, sobald die Seh- 
kraft so weit herabgesetzt ist, dass der 
Kranke seine taglichen Pflichten nicht 
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mehr ausiiben kann. 

4. Das Schielen von Kindern erfordert 
friihzeitige Aufmerksamkeit; mindestens 
50% der Falle kénnen durch nicht-chirur- 
gische Massnahmen zur Norm zuriickge- 
fiihrt werden. 

5. Geschwiilste innerhalb des Auges 
sind bei jungen Leuten haufig bésartig 
und haben ihren Ursprung in der Netz- 
haut; sie erfordern friihzeitige Operation. 

6. Augengeschwiilste bei Kranken jen- 
seits des vierzigsten Lebensjahres sind 
meistens boésartig. 

7. Geschwiilste in der Iris und im Zili- 
arkérper kénnen bésartig oder gutartig 
sein; beide Formen verlangen chirur- 
gische Behandlung. 


RESUMO 


1. O glaucéma é a afeccao cirtirgica mais 
frequente em oftalmologia, sendo forma 
mais comumente encontrada o glaucédma 
simples. 

2. A catarata nos jovens requer trata- 
mento cirtirgico em larga percentagem de 
casos. 

8. A operacaéo deve sér praticada tao 
logo a visao do paciente fique reduzida a 
um ponto em ue éle nao possa visualisar 
os deveres normais. 

4. O estrabismo na crianga deve merecer 
uma atencéo muito precoce, uma vez que 
os olhos em 50% dos casos podem voltar 
ao normal por processos nao cirurgicos. 

5. Os tum6res intra-oculares nos jovens 
sao muitas véses malignos, desenvolvendo- 
se na retina, e exigindo uma intervencéo 
precoce. 

6. Os tuméres intra-oculares nas pes- 
sdas de mais de 40 anos séo comumente 
malignos. 

7. Os tumO6res da iris e das bases dos 
cilios tanto podem sér benignos como ma- 
lignos, devendo ambos os tipos sérem 
operados. 


RIASSUNTO 


1. I] glaucoma é la pil’ comune malattia 
chirurgica dell’occhio; la sua forma pit 
frequente é quella semplice. 

2. La cataratta del giovane richiede la 
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cura chirurgica in un’alta percentuale di 
casi. 

3. Nei vecchi l’operazine va eseguita 
non appena la cataratta abbia ridotto il 
visus al punto da impedire al paziente le 
sue normali occupazioni. 

4. Lo strabismo dei bambini deve richia- 
mare precocemente |l’attenzione del medi- 
co, in quanto gli occhi possono tornare 
normali almeno nel 50 per cento dei casi 
con mezzi non chirurgici. 

5. I tumori oculari dei giovani sono 
spesso maligni, prendono origine dalla 
retina e debbono essere operati precoce- 
mente. 

6. I tumori oculari dell’uomo oltre i 40 
anni sono per la pit parte maligni. 

7. I tumori dell’iride e del corpo ciliare 
possono essere benigni o maligni, e ambe- 
due i tipi vanno operati. 


RESUME 


1. Le glaucome est une affection couran- 
te de l’oeil. Habituellement, c’est le glau- 
come simple. 

2. Chez les jeunes, la cataracte demande 
le plus souvent un traitement chirurgical. 

3. Chez les plus 4gés, |’intervention 
chirurgicale doit étre pratiquée dés que 
la vision baisse au point qu’il devient im- 
possible de vaquer 4 ses affaires courantes. 

4. Le strabisme des enfants doit étre 
corrigé dés le jeune age; dans 50% des 
cas, il n’est pas nécessaire de recourir au 
traitement chirurgical. 

5. Les tumeurs intra-oculaires, chez les 
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jeunes, sont souvent malignes. On les 
trouve dans la rétine. Le traitement est 
chirurgical d’emblée. 

6. Chez les personnes de plus de 40 ans, 
les tumeurs intra-oculaires sont malignes. 

7. Les tumeurs de l’iris ou du processus 
ciliaire sont bénignes ou malignes. Le 
traitement, dans les deux sortes, est chi- 
rurgical. 


RESUMEN 


1. El glaucoma es la enfermedad ocular 
quirirgica mas frecuente. Su forma mas 
frecuente es el glaucoma simple. 

2. La catarata en el joven, requiere tra- 
tamiento quirtrgico en un gran porcentaje 
de los casos. 

3. La operacién debe utilizarse tan pron- 
to como la catarata seni] haya reducido 
la visi6n, al grado que el paciente no pue- 
da desarrollar sus labores habituales. 

4. El estrabismo en los nifios debe reci- 
bir atencién precoz, al menos un 50 por 
ciento de los casos pueden volver a la 
normalidad por procedimientos no quir- 
urgicos. 

5. Los tumores intraoculares del joven 
son a menudo malignos, generandose en 
la retina y requiriendo operaci6n precoz. 

6. Los tumores intraoculares en pacien- 
tes que pasan de los 40 anos son comun- 
mente malignos. 

7. Los tumores que ocurren en el iris 
y cuerpo ciliar, pueden ser malignos 6 
benignos, requiriendo ambos tipos la in- 
tervencié6n quirtrgica. 


Noise proves nothing. Often a hen who has 
laid an egg cackles as if she had laid an asteroid. 
—Mark Twain 
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makeup of the patient with cataract 

be as thoroughly understood as possible, 
for such understanding may play a signal 
role in determination of the future care of 
the patient. The neurotic patient, the tense 
high-strung patient or the patient with 
evidence of mental senility may present 
serious difficulties to the operating oph- 
thalmologist in the postoperative phase. 
Many such patients will be astounded and 
shocked at the changed concept of external 
objects surrounding them when they re- 
ceive their aphakic correction and will 
never temperamentally adapt themselves 
to this changed view of things. With such 
persons I consider it far wiser to defer 
operative intervention as long as possible. 
Indeed, I prefer to wait until the cataract 
in the better eye is so far advanced that 
walking is difficult and reading impossible. 

Fortunately, this group of patients is 
a small one. If they are operated upon 
while they still have sufficient vision to en- 
able them to get around fairly well and to 
read with the aid of a hand magnifying 
glass, they are very apt to be dissatisfied 
and disturbed with the postoperative visu- 
al result. If it is possible to defer opera- 
tion until they are having tremendous diffi- 
culty in carrying on the normal pursuits 
of life, such as walking, eating and read- 
ing, the majority will accept their aphakic 
correction gratefully. It is, of course, try- 
ing to the patient to be forced to undergo 
what may well be a prolonged period of 
poor vision until he can be operated upon, 
and indeed, with this small group, one 
loses what I consider one of the principal 
benefits of intracapsular extraction, name- 
ly, operation as soon as the vision has de- 
creased enough to annoy the patient in any 
respect. The fact remains that these pa- 
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tients rarely, if ever, appreciate their re- 
stored vision after cataract extraction if 
they have not been forced to suffer an 
extended period of marked visual loss 
prior to operation, 

The next factor to be considered in the 
treatment of the cataract patient is his 
physical condition. I have never been too 
much concerned with the age of the pa- 
tient, provided there are no evidences of 
senile degeneration in the brain. Chronic 
heart disease, and indeed the majority of 
disabling diseases of old age, play little or 
no part in the decision as to whether or 
not a cataract should be removed. Al- 
though it is perfectly true that a patient 
with such a disease cannot ordinarily ex- 
pect as long a life as a patient of similar 
age in excellent health, no man has the 
divine gift of prophecy to such an extent 
that he can tell when a patient will depart 
this mortal soil. In my opinion, if the 
patient is mentally sound and is suffering 
a loss of vision due to cataract formation, 
one of the cataracts should be removed. 

As far as possible, the prospective cata- 
ract patient should be free of acute infec- 
tious processes and certainly should have 
no obvious focus of infection elsewhere in 
the body. 

Of course, it is obvious that diabetes, 
vascular hypertension, generalized arterio- 
sclerosis and certain other conditions may 
easily prevent the desired postoperative 
visual result. In the vast majority of cases 
encountered in the office, however, the lens 
changes have advanced far enough so that 
an adequate view of the fundus is not ob- 
tained, and in such cases there is no way in 
which one can be sure that no degenera- 
tive retinal lesion is present. In cases of 
known diabetes and also in cases of vas- 
cular hypertension I prefer that the pa- 
tients come into the hospital at least three 
days prior to operation, in order that they 
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may be studied by an internist and have 
their diabetic condition regulated or their 
hypertension controlled, as far as possible, 
by rest and sedatives. 

In discussing the general physical con- 
dition of the patient I think it is well also 
to consider the general health of the eye 
itself. It is obvious that in a patient who 
has cataract and also dystrophic changes 
in the cornea the visual result following 
operation may not be all that was desired. 
The presence of an unsuspected low-grade 
glaucoma of long standing may well pre- 
vent restoration of useful vision, while 
the observation of freely moving and fast- 
moving vitreous opacities through an in- 
cipient cataract should lead one to suspect 
a fluid vitreous and to proceed with far 
greater caution in actual extraction of the 
lens. 

Probably the next factor to be consid- 
ered is best posed by the question, “Does 
this patient actually require better vision 
than he now has, and will he be as con- 
tented with an aphakic correction and so- 
called normal visual acuity as he now is 
with blurred but undistorted vision?” The 
answer to this question depends in a large 
extent upon the occupation of the patient. 
It is fairly obvious that if the person with 
incipient cataract is a farmer, a vision of 
20/70 or 20/100 should enable him to 
carry out his ordinary duties without any 
particular discomfort. If, however, the 
patient is one whose occupation requires 
fine visual perception, e. g., a watchmaker, 
it is equally apparent that a vision of 
20/40 or perhaps even 20/30 is not suffi- 
cient to allow him to carry on his ordinary 
pursuits to the best of his ability. 

In this connection I should like to quote 
directly three paragraphs from an edi- 
torial by an anonymous author in the 
January 1952 issue of the American Jour- 
nal of Ophthalmology: 

“The ease with which an aphakic cor- 
rection is accepted appears to vary in in- 
verse proportion to the patient’s visual 
needs. 

“Thus, to a patient without the need for 
fine and accurate perception and who does 
not perform manual tasks requiring exact 


McGUIRE: MANAGEMENT OF PATIENT WITH CATARACT 


precision of movement the acceptance of 
an aphakic correction imposes no great 
hardship. It is also notable that this group 
of easy acceptors rarely complains of visu- 
al loss when they return for a later re- 
fraction review, and it is found that with 
their first glasses their vision has fallen 
materially due to changes in their refrac- 
tion. 

“The second group comprises individu- 
als with more acute visual needs or whose 
vocation or profession requires manual 
tasks which can only be performed if ac- 
curate vision is present. To this group 
the peculiarities and limitations of aphakic 
vision present a real rehabilitation prob- 
lem which must be met by intelligent 
efforts toward readjustment on the part 
of the patients themselves, with the sym- 
pathetic cooperation of the ophthalmolo- 
gist.” 

With these thoughts in mind, it is well 
to consider whether, by operation, one is 
going to make the particular patient more 
comfortable, more confident, and happier 
over his “new” vision, or whether the 
operation will make him dissatisfied, dis- 
contented, and confused by his altered 
and distorted conception of things around 
him after he has obtained his aphakic 
correction. 

It is, of course, possible that the patient 
with incipient cataract and with no 
marked loss of vision may carry on for 
months or even years with no further sub- 
jective decrease in visual efficiency. All 
ophthalmologists have seen such patients 
many times. Provided that the patient is 
relatively contented with his visual acuity 
I, for one, genuinely feel that operative 
intervention should not even be considered. 
In most cases it is far better to let the 
patient decide when he wants to be oper- 
ated on for cataract than for the ophthal- 
mologist to urge operation at any particu- 
lar stage. Of course, it is obvious that in 
certain cases, when the presence of the 
cataract is causing actual damage to the 
eye, the course of allowing the patient to 
decide whether and when he wants to be 
operated upon should not be followed; 
under such circumstances the ophthalmol- 
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ogist should insist upon early operation if 
it is deemed necessary for preservation of 
the eye. This is true particularly in the 
presence of marked increase in intumes- 
cence of the lens which pushes the iris 
forward and narrows the angle of the 
anterior chamber, thus producing what 
Chandler has termed malignant glaucoma. 

It has been my practice, on first seeing 
a patient with incipient cataract, to advise 
a further check after an interval of three 
to six months. In this way one can more 
easily estimate the rapidity of the lens 
changes and can predict with greater ac- 
curacy the probable date when the lens 
of one eye must be extracted. I myself 
have never been able to estimate the proba- 
ble increase in lens opacities in an incipi- 
ent cataract from one visit of the patient 
to the office. Although it is true that most 
cataractous changes progress slowly, it is 
equally true that in some cases the pro- 
gression is so rapid as to be astonishing. 


In cases of very slowly progressing or 


even stationary incipient cataract one 
must carefully consider the patient’s visual 
needs, his mental stability and, most im- 
portant, the probable degree of his con- 
tentment or. discontentment because of the 
incipient lens changes. 

As to the technic of extraction, it makes 
but little difference, as I see it, what 
method the surgeon uses, provided that it 
has proved successful in his hands. All 
surgeons have their own pecularities in 
operative technic, and for any one sur- 
geon to lay down a standard method of 
procedure is, in my opinion, an irritating 
mistake. There are some procedures that 
work well in the hands of one surgeon 
but are, in the hands of another surgeon, 
the unfortunate result of grievously poor 
judgment. 

Postoperatively I use a dressing only 
over the surgically treated eye. I prefer 
to have the patient lie flat in bed for about 
three hours, after which the head of the 
bed is elevated to about 30 degrees from 
the horizontal for as long and as often as 
the patient may desire. I attempt to keep 
the patient’s head from moving from side 
to side for the first eighteen hours after 
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the operation, but if such movement does 
occur I am not too much disturbed, par- 
ticularly when I remember patients who 
have accidentally fallen out of bed on the 
first postoperative night and who have, 
it seems to me, almost invariably obtained 
good postoperative results. I dress the eye 
eighteen hours after the operation and 
then get the patient out of bed in a chair 
for the first day, with increasing activity 
every day thereafter. I have not yet come 
to the point of discharging the patient 
from the hospital on the second or third 
postoperative day, or even by the sixth 
postoperative day. It is a well-known fact 
that hemorrhage into the anterior cham- 
ber following cataract extraction most 
often occurs between the fourth and the 
sixth day after operation, and if this is 
going to happen I prefer to have the pa- 
tient in the hospital, where he can be 
closely observed. However, with the use 
of the more modern methods of extraction, 
the incidence of postoperative hemorrhage 
into the anterior chamber has been ma- 
terially reduced, and it is possible that 
sometime in the future I shall discharge 
these patients from the hospital at an 
earlier date than I do at present. The date 
of discharge is usually from eight to nine 
days after the operation, when I first 
started operating for cataract it was rou- 
tine to keep the patients in the hospital for 
two weeks after operation. At the time 
of writing some excellent ophthalmologists 
are keeping cataract patients in the hos- 
pital only two to three days after the oper- 
ation. It may be that in the future all will 
come to this, but at present I am afraid 
that I still have too much respect for the 
postoperative complications of cataract to 
send the patient home at this early date. 


My patients come back to the office for 
removal of the sutures anywhere from 
ten days to two weeks after discharge 
from the hospital. I find that it is far 
easier to remove the sutures at this late 
date than to attempt to do so while the 
patient is still in the hospital or shortly 
after he has been discharged. Many pa- 
tients, however, dread the removal of these 
sutures; the eye is still somewhat sensi- 
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tive, and in my opinion a more deeply 
penetrating local anesthetic should be used. 

We now arrive at what is probably the 
most critical period in the management of 
the cataract patient. The eye has quieted, 
refraction has been accomplished, and an 
aphakic correction has been prescribed. 
I have found it wise, with most inteliigent 
patients, to warn them of what they may 
expect with aphakic correction and to re- 
assure them by telling them that if they 
persist in the use of the correction, after 
it has been ground, mounted and checked 
by me, most of their difficulties will finally 
disappear. One of the most difficult things 
for the monocular aphakic patient to un- 
derstand is why a balancing lens is placed 
before the untreated eye, thus badly blur- 
ring what vision he has remaining in that 
eye. I have tried to explain this in many 
different ways and am not at all sure that 
I have ever been entirely successful. How- 
ever, with the passage of time and the 
progression of the cataract in the un- 
treated eye, these patients become better 
adjusted and more comfortable. 

The magnification caused by an aphakic 
lens will probably cause the patient several 
weeks of confusion and should be ex- 
plained to him before he actually starts 
wearing the glasses. All ophthalmologists 
are familiar with the complaint that ob- 
jects look so much larger with the cata- 
ract glasses than they ever did prior to 
operation. Spherical aberration is another 
problem for the new aphakic patient, but 
fortunately this is usually transient. At 
the outset, lines that should be straight 
will appear curved; table tops and floors 
may have an alarming slant, and when the 
patient moves his eyes from side to side 
these curves may suddenly start to squirm 
and writhe like snakes. Again I quote 
from the aforementioned editorial in the 
American Journal of Ophthalmology: 
“Gradually he” [the aphakic patient] 
“learns the secret of persuading the out- 
side world to remain in a properly upright 
position and abandon its sinuous behavior. 
The secret consists in holding his eyes 
motionless, his gaze fixed through the op- 
tical center of the correcting lens, and to 
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move his head slowly to look at any de- 
sired object not in his direct view. When 
this simple trick is mastered, the spherical 
aberration disappears, and, once gone, can 
only be elicited and reproduced with diffi- 
culty.” 

Another problem for the aphakic pa- 
tient is coordination of manual movements 
with his new vision. This problem is a 
real one and can be surmounted only by 
constant practice of some manual proce- 
dure until the confidence of the patient in 
his ability to carry out such operations is 
restored. 

Another annoyance that confronts the 
newly aphakic patient is the ring scotoma 
at distances of 3 to 12 feet, caused by the 
magnified visual field in the optical center 
of the lens blotting out a portion of the 
dimmer peripheral fields. This is a con- 
stant affair, but many patients soon be- 
come accustomed to it and have no par- 
ticular difficulty with this scotoma after 
a short time. Then, too, there is the dis- 
comfort of the cataract glasses due to the 
weight of the lenses. With many patients 
they cause extreme discomfort because of 
pressure on the sides of the nose and be- 
hind the ears; also, because of their 
weight, they have a tendency to slip down 
on the nose slightly, thus blurring the vi- 
sion due to incorrect vertex distance which 
is, of course, highly important in all cases 
requiring strong corrective lenses such as 
those used in aphakia. This latter diffi- 
culty can in many instances be overcome 
by using one of the newer lenticular bi- 
focals. In regard to the bifocal segment 
itself, I feel that a flat top bifocal is pref- 
erable for aphakic patients, because to 
these patients the useful part of the bi- 
focal segment is its upper portion, and 
with a flat-topped bifocal a wider range 
for close vision is provided. 

There is one further point in the cor- 
rection of the binocular aphakic patient 
which I think of great importance. I have 
never seen this emphasized in print, but 
the late Dr. John M. Wheeler of New York 
stressed it to all of his residents, and I 
have found it invaluable. This concerns 
the measurement of the interpupillary 
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distance. Most ophthalmologists do not 
measure the interpupillary distance them- 
selves but rely upon the optician to do so. 
In cases of bilateral aphakia, however, it 
is highly important for the ophthalmolo- 
gist to determine the pupillary distance in 
the following manner. When each eye has 
been refracted separately, a muscle light 
is turned on and a vertical prism of 6 to 
8 prism diopters in strength introduced, 
either base up or base down, before one 
eye. This will serve to produce vertical 
diplopia when one looks at the muscle light, 
and the important point is to get the two 
muscle lights in the same vertical plane. 
This may be accomplished by moving the 
trial lenses either in or out by means of 
the trial frame. When the two lights are 
in the same vertical plane the pupillary 
distance is read from the trial frame itself 
and then becomes an integral part of the 
prescription. Usually the pupillary dis- 
tance obtained in such a manner will be 
from 2 to 3 mm. less than that which is 
measured with a millimeter rule and often 
one may expect a call from an unknowing, 
but reliable optician, wanting to know 
whether one did not make a mistake in 
prescribing a pupillary distance of 59 mm., 
when he has measured it time and time 
again at 62 mm. 


SUMMARY 


The author emphasizes the fact that the 
ophthalmologist is confronted with a sol- 
emn obligation and a serious predicament 
in dealing with cataract. In the first place, 
if operation is to be done, it is his obliga- 
tion to advise the patient of the visual 
difficulties and misconceptions he will un- 
dergo at the beginning of his aphakic 
career, and also to bear with and en- 
courage the patient in his adjustment to 
his new visual status. The difficult decision 
is whether to operate on a given patient 
and, if so, when the operation should be 
performed. Here again the visual needs 
of the patient must be carefully considered 
and his physical and mental status under- 
stood. The question of whether to operate 
upon the cataractous patient is not one 
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that can be answered “empirically. It is 
an individual question with every patient, 
depending on the factors here presented. 


RESUMO 


O autor saliente o fato de que o oftal- 
mologista se depara com uma obrigacao 
soléne e numa situacaéo seria ao tratar com 
paciente portador de catarata. 

Inicialmente se a intervencéo estiver 
para sér praticada, devera éle chamar a 
atencao do doente para as dificuldades que 
ira encontrar apos a recuperacao de sua 
visao, devendo ainda encoraja-lo no sua 
adaptagao ao seu novo estado visual. A 
outra dificuldade é tomar a deciséo se 
refere em resolver se deve e quando deve 
operar 0 pacient. 

Descreve os diversos fatores e conclue 
sér o probléma meramente individual, na 
dependencia de cada doente em particular. 


RESUME 


L’auteur plaint l’ophtalmologiste que 
doit traiter un patient souffrant de cata- 
racte. L’ophtalmologiste doit d’abord met- 
tre le patient sur ses gardes quant a 
V’évolution post-opératoire immédiate. Le 
point délicat est le choix opportun du 
temps opératoire. Chaque cas doit étre 
étudié individuellement. 


SCHLUSSFOLGERUNGEN 


Der Verfasser legt Gewicht auf die 
Tatsache, dass der Augenarzt mit der Be- 
handlung eines Starkranken eine ernste 
Verpflichtung und eine schwere Aufgabe 
iibernimmt. In erster Linie obliegt es 
ihm, wenn eine Operation geplant ist, den 
Kranken auf die Sehschwierigkeiten und 
auf Missverstaindnisse aufmerksam zu 
machen, denen er im Anfang seines linsen- 
losen Lebens ausgesetzt ist; ferner ist es 
seine Aufgabe, dem Kranken bei der An- 
passung an seinen neuen visuellen Status 
zur Seite zu stehen und Mut einzufléssen. 
Schwierig ist die Entscheidung, ob und 
wann ein operativer Eingriff an einem 
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gegebenen Patienten ausgefiihrt werden 
soll. Hier wiederum miissen die visuellen 
Bediirfnisse des Kranken sorgfaltig abge- 
wogen und sein allgemeiner kérperlicher 
und geistiger Zustand in Betracht gezogen 
werden. Die Frage, ob ein Starkranker 
operiert werden soll oder nicht, lasst sich 
nicht empirisch beantworten, Jeder Fall 
liegt anders und verdient je nach den 
vorliegenden hier erérterten Einzelheiten 
individuelle Auswertung. 


RESUMEN 


E] autor hace notar el hecho, de que el 
oftalmélogo se enfrenta con una obliga- 
cién solemne y situacion dificil cuando tra- 
ta la paciente con catarata. En primer lugar 
si es de llevarse a cabo la operaci6én, es 
su obligaci6n advertir al paciente acerca 
de las dificultades visuales y errores en 
la concepcién que se le presentaran al 
principio. Asimismo, debera alentar al 
paciente en su adaptacién a su nuevo es- 
tado visual. La desicién dificil es cuando 
operar en un paciente dado y en caso de 
operar en que tiempo se debera practicar 
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dicha operacion. Nuevamente, deberan 
considerarse cuidadosamente las _necesi- 
dades visuales del paciente, entendiendo 
su estado fisico y mental. La pregunta 
de cuando operar en un paciente con 
catarata no puede contestarse empirica- 
mente, es individual en cada _ paciente 
dependiendo de los factores presentados 
aqui. 


RIASSUNTO 


La cura della cataratta rappresenta un 
impegno morale per l’oculista. Egli deve, 
anzitutto, avvertire il paziente delle alter- 
zioni funzionali visive inevitabili nei primi 
tempi dopo l’intervento, e seguirlo, poi, e 
assisterlo nella fase di adattamento al 
nuovo stato. E’ difficile, caso per caso, 
decidere sulla necessita dell’intervento e 
sul momento adatto per intervenire. Bi- 
sogna tener conto delle necessita del pazi- 
ente e delle sue condizione fisiche psichi- 
che; non vi sono, in ogni modo, criteri 
empirici per rispondere a tali quesiti, e 
ogni caso deve essere risolto singolar- 
mente, 


If a man empties his purse into his head, no one can take it 


from him. 


—Franklin 


Schoolhouses are the republican line of fortifications. 


—Mann 


The things taught in schools and colleges are not an educa- 
tion, but the means of education. 


—Emerson 
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Tagliacozzi in Retrospect 


“We bring back, refashion and restore to 
wholeness the features which nature gave but 
chance destroyed, not that they may charm the 
eye but that they may be an advantage to the 
living soul, not as a mean artifice but as an alle- 
viation of illness, not as becomes charlatans but 
as becomes good physicians and followers of the 
great Hippocrates. For although the original 
beauty of the face is indeed restored, yet this is 
only accidental, and the end for which the physi- 
cian is working is that the features should fulfill 
their offices according to nature’s degree. . .”* 

In the epilogue of their full-scale biog- 
raphy, The Life and Times of Gaspare 
Tagliacozzi,** Martha Teach Gnudi and 
Jerome Pierce Webster quote the above 
passage, adding: “These words of Taglia- 
cozzi could well stand as a statement of 
the aims and achievements of present day 
plastic surgery: restoration of appearance 
and function to disfigured or disabled parts 
of the body, ‘to the advantage of the liv- 
ing soul,’ ”’ 

It is always an inspiration to read about 
great discoverers or innovators, particu- 
larly when they have contributed to the 
happiness of mankind as a result of their 
innovations. Although, in many cases, 
they have built upon what had been dis- 
covered before them—often, indeed, upon 
what was known to their forebears, cen- 
turies before their time—they have suc- 
ceeded in combining materials and tech- 
nics in such a way as to produce something 
that is “new.” 

Such a man was Gaspare Tagliacozzi 
(1545-1599), eminent professor of anat- 
omy and surgery at the University of 
Bologna during the last part of the six- 
teenth century. Tagliacozzi was the first 
to describe in detail and to practice with 
admirable skill that branch of surgical art 
which today we call plastic surgery. Since 


*De curtorum chirurgia per insitionem I, II, p. 43. 

**“The Life and Times of Gaspare Tagliacozzi: Surgeon 
of Bologna 1545-1599." New York: Herbert Reichner, 1950. 
Pp. 588, with 76 illustrations. 
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the history of surgery—as well as that of 
related sciences—has been one of transi- 
tion from empiricism to a scientific ap- 
proach, Tagliacozzi’s great contribution 
lay not only in the development of opera- 
tive technics for reparative surgery but in 
his detailed setting forth, for the men of 
his time and for future generations, pre- 
cepts for the performance of rhinoplastic 
and similar operations, in the first book 
ever written on the subject of plastic sur- 
gery, De curtorum chirurgia per insti- 
tionem, published in Venice in 1597, 


The earliest record of reparatory sur- 
gery, according to Gnudi and Webster, is 
found in Susruta, the basic text for Hindu 
medicine, and not in Egyptian papyri, as 
some authors have stated. Plastic opera- 
tions on lips, nose and ears were mentioned 
by Celsus; other references to such opera- 
tions were made by various writers during 
the Middle Ages. Closer to Tagliacozzi’s 
time, in the first half of the fifteenth cen- 
tury, the Brancas—father and son—prac- 
ticed the art in Sicily. But they left no 
writings and practically nothing is known 
of them. In the sixteenth century, mem- 
bers of the Vianeo family in Calabria “re- 
stored lips and noses to soundness.” Med- 
ical writers who reported these operations 
stated that the material for the new nose 
was taken from the arm muscle, an error 
which, perpetuated and later applied mis- 
takenly to Tagliacozzi’s method, did much 
detriment to the further development of 
the method by others. 

Tagliacozzi, by virtue of his education 
and experience, was admirably well quali- 
fied for brilliant experimentation in the 
field of reparative surgery. He attended 
the famous Studium of Bologna, receiving 
his doctorate in medicine in 1570. He was 
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admitted to the Colleges of Medicine and 
Philosophy in 1576, and received his doc- 
torate in philosophy at the end of the same 
year. He early achieved fame as an anato- 
mist, being placed second only to the noted 
Aranzio in this respect, and was awarded 
the honor of conducting “the anatomy” 
(after Aranzio)—the public dissection of 
a cadaver performed yearly. 

The first indication of Tagliacozzi’s se- 
rious interest in the surgical repair of 
deformities and of his development of the 
technic of skin grafting was in his famous 
letter to Girolamo Mercuriale in 1586, in 
which he set forth a description and de- 
fense of his method. In this letter Taglia- 
cozzi corrected current erroneous reports 
that, in the rhinoplastic operation, the new 
nose was made from muscle or flesh, stat- 
ing that the material used was skin and 
subcutaneous tissue down to the muscle. 

As the years passed, Tagliacozzi’s fame 
spread. In 1590-91, his name was first 
listed for the Ordinary Professorship of 
the Theory of Medicine. This post, together 
with that of chief anatomist of the 
Studium, he held until his death. He was 
a Collegiate Numerary Doctor in the Col- 
lege of Medicine and in the College of Phil- 
osophy, and received many honors from 
his colleagues. Students raised laudatory 
inscriptions to him in the Archiginnasio 
at Bologna. Nobles sought his services, 
and he became the protegé of Vincenzo 
Gonzaga, Duke of Mantua and Monferrato. 


However, Tagliacozzi’s great work was 
the folio volume De curtorum chirurgia 
per insitionem, published two years before 
his death. This treatise was divided into 
two books, the first dealing with theory, 
and the second, which contains the greater 
interest for the modern reader, dealing 
with the restoration of defects by grafting. 


The principal stages that constitute the 
framework of Tagliacozzi’s procedure for 
rhinoplasty are: (1) preparing the cu- 
taneous flap (from the skin of the arm) ; 
(2) applying the flap to the defective part; 
(3) keeping the parts bound together until 
union is effected; (4) severing the flap 
from its original site; (5) shaping the 
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new parts; (6) protecting the parts from 
injury, and (7) making the work durable. 


Specific directions are given for diet, 
purging, bleeding, exercise, etc. 

Of great interest are the actual illustra- 
tions from De curtorum chirurgia repro- 
duced in the book by Gnudi and Webster. 
These show the instruments and bandages 
used in grafting. 

Gaspare Tagliacozzi died in Bologna on 
November 7, 1599. It is unfortunate that 
superstitions current at the time, as well, 
perhaps, as petty jealousies, gave rise to 
a sinister legend that damaged Taglia- 
cozzi’s reputation for centuries. The basis 
for the unsavory legend lay in the chron- 
icles of the year 1600, together with a 
single sheet of paper pasted inside the 
cover of one of the copies of his book. Ac- 
cording to these sources, after Tagliacozzi 
had been buried, a voice was heard in the 
convent (the church of the nuns of San 
Giovanni Battista) several weeks later, 
announcing his damnation. For this rea- 
son his body was taken from the earth and 
carried to the walls, some of the nuns hav- 
ing been inspired to that effect by the 
mysterious voice. As a result of this epi- 
sode, the case was heard by the Tribunal 
of the Inquisition and in the Archiepisco- 
pal Forum at public request, after which 
it was said that Tagliacozzi’s body was 
restored to its original place of burial and 
his good name re-established. 

Through their patient search for hith- 
erto unpublished documents and their care- 
ful interpretation of the material they col- 
lected, Gnudi and Webster have done much 
to restore to this outstanding plastic sur- 
geon of the sixteenth century the fame he 
so justly deserves. They are to be com- 
mended for a work that not only meets the 
standards of good scholarship but pro- 
vides fascinating reading as well. Dr. 
Martha Teach Gnudi is a graduate of the 
University of Bologna. Jerome Pierce 
Webster, of Columbia University, has him- 
self contributed to the development of 


modern plastic surgery. 
M. T. 





The Otolaryngologic Octopus 


pressed with regard to specialists, no- 

tably otolaryngologists, who suddenly 
broaden the fields of their interests and 
activities. They have been pictured as 
“desperate” because the antimicrobial 
drugs have reduced their specialties to a 
minimum; their demise has been antici- 
pated, and their premature obituaries have 
appeared in just such columns as these. 

No student of the history of medicine 
and no specialist properly trained or ori- 
ented in his specialty would ever lend him- 
self to the support of such erroneous de- 
ductions. The otolaryngologic octopus is 
not in reality a grasping fellow. His every 
tentacle can be historically identified with 
the early development and continued prog- 
ress of one or more of the numerous 
branches of otolaryngological interest. 
Plastic and reconstructive surgery, bron- 
choesophagology, surgical treatment of 
the neck and of the jaws and sinuses, and 
the rehabilitative processes involved in 
audiology, all had a history of otolaryngo- 
logic stimulation and guidance in the criti- 
cal times when men worked under distinct 
handicaps. 

Now that we are in the golden era of 
better preoperative and _ postoperative 
care and have such admirable support in 
the additive resources that make for elec- 
trolytic and fluid balance, together with 
improved technics of anesthesia and in- 
creased knowledge of antibiotics and 
chemotherapy, some of our surgical run- 
ning mates would like to give the impres- 


[: some quarters, concern has been ex- 


sion that we are jumping the traces and 
going far afield. They would like them- 
selves, and themselves alone, to be identi- 
fied with broadening concepts of disease 
and its management, without, oddly 
enough, taking thought of their own pos- 
sible inadequacies or possible encroach- 
ments on domains they are not truly pre- 
pared to survey. 

It is truly the revival of the chant of 
the ancients to proclaim and reiterate 
that specialization is harmful, thus further 
elaborating the fantasy that there exists 
in any one man the ability to know all, 
see all and, especially, do all. We are 
asked to believe that our vehicle of scien- 
tific destiny requires but two wheels, the 
hub of one being surgery and the other 
medicine, and that the spokes represent 
all else (the specialties) in relation to 
them. It is not altogether improbable that 
an era may arise in which one or the other 
hub may find itself without a running 
mate. 

Something about the attitude of the 
general surgeon toward the specialist fails 
to make sense. Although competition has 
frequently stimulated progress, antago- 
nism that would inhibit the development of 
any specialty can only mean the deteriora- 
tion of one field at the expense of the 
other. It would seem more logical for 
general surgeons to foster and encourage 
the ideals and aims of the surgical spe- 
cialties. Francis L. Lederer, M.D., 

F.A.C.S., F.LC.S. 


A man conversing in earnest, if he watches his intellectual 
process, will find that a material image, more or less luminous, 
arises in his mind with every thought which furnishes this 
vestment of the thought——Hence good writing and brilliant 
discourse are perpetual allegories. 


—Emerson 
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Compression Arthrodesis. By John Charn- 
ley. Edinburgh and London: E. & S. Living- 
stone, Ltd., 1953. Pp. 261, with 208 illustra- 
tions. 

Eggers of the University of Texas was the 
first physician and scientist to demonstrate 
beyond reasonable doubt the importance of 
maintaining compression between fracture 
fragments or bone grafts and the recipient 
bone in order to obtain the most prompt and 
certain healing or union between bone frag- 
ments. No one has done more to demonstrate 
the importance of utilizing this principle by 
clinical demonstration of the success of com- 
pression in obtaining arthrodesis in clinical 
cases. 

As Charnley has so beautifully stated, the 
survival of a bone graft when used to induce 
arthrodesis is not unlike the survival of a 
sailing ship on a long ocean voyage. If the 
ship is left to lie idle because of a prolonged 
period of calm, no progress is made. The 
same ship will be helpless in the face of 
tempests and may be required to take long 
and indirect routes against unfavorable 
winds. After all these and many other vicis- 
situdes, in most cases, the sailing vessel is 
fortunate enough to reach harbor. A bone 
graft used in an attempt to obtain an arthro- 
desis may have a career resembling that of 
the sailing ship. 

The mechanical forces which are present 
and which can give to bone a stimulus to 
healing or union are principally those of sur- 
rounding muscles which are in a state of 
tonus and hence create compression against 
the fragments. If the bone fragments or the 
bone grafts are properly aligned and so 
placed that this compression force is exerted 
by one fragment against the other and by the 
bone graft against both fragments, union 
will occur in a shorter time and there will be 
much less chance of nonunion. Distraction, 
whether fixed by rigid plates with round 
holes which do not permit the bone ends to 
remain in contact when absorption takes 
place, or by means of skeletal traction, is the 
most frequent cause of nonunion in the expe- 
rience of many orthopedic surgeons. 

This book is written in a style that is a 
pleasure to read. Although it contains only 
264 pages including the index, it must be con- 
sidered a book of reference rather than a 
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textbook, since it is dealing with a subject 
much too limited to be recommended for the 
average medical student. The principle, how- 
ever, of compression arthrodesis by physio- 
logic or mechanical forces which supplement 
or duplicate those normally present in an ex- 
tremity represents a principle that should be 
taught to all who expect to become doctors, 
as well as to all who are already practicing 
medicine or surgery. 

The theory of compression is discussed in 
several chapters, and the literature ade- 
quately reviewed. The clinical application to 
arthrodesis of the knee, the ankle, the hip 
and other bones of the body, as well as in 
the treatment of fractures is effectively cov- 
ered, with many clinical case illustrations to 
prove the author’s point. In the concluding 
chapters Charnley discusses a principle of 
arthrodesis of the hip by means of central 
dislocation, for which he was an original pro- 
ponent. This is a book which should be in 
the library of all physicians and surgeons 
who are interested in the treatment of dis- 
eases or injuries of the bones and joints. 

EDWARD L. COMPERE, M.D. 


Clinical Roentgenology. By A. A. de Lori- 
mier, H. G. Moehring and J. R. Hannan. 
Springfield, Ill.: Charles C Thomas, Pub- 
lisher, 1953. Vol. 1. Pp. 495, with 782 illus- 
trations. 

This is a review of the first volume of a 
proposed four-volume work. The topics dis- 
cussed are developmental and systemic con- 
ditions and local lesions in the extremities; 
the forthcoming volume will be concerned 
with the head, neck and spinal column. 

The authors have set a high standard for 
the following texts to maintain. The mate- 
rial herein presented is the result of the com- 
pilation of twenty years’ experience. One is 
impressed by the lack of padding. 

The tremendous pool of information result- 
ing from the numerous sources drawn upon 
has been utilized admirably. One is imme- 
diately impressed by the authors’ ability in 
teaching as well as in writing. 

All of the illustrations are in the same 
tone, the reproductions being taken from the 
original roentgenographic negatives. These, 
necessarily, have been reproduced large to 
prevent loss of the crisp details essential in 





JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


the interpretation of roentgenograms. 

For particular commendation must be men- 
tioned the sections that deal with metabolic 
disorders and endocrinopathies. The text of 
the entire manuscript is clear and succinct. 
A helpful bibliographic list is appended to 
each chapter. 

The authors are to be complimented on the 
production of such an erudite volume; it can 
be recommended unreservedly. It is hoped 
that the subsequent volumes will be of simi- 
lar stature. PHILIP THOREK, M.D. 


Mother and Baby Care in Pictures. By 
Louise Zabriskie. Philadelphia: J. B. Lippin- 
cott Company, 1953. 4th ed. 

The name of Louise Zabriskie, RN, i is well 
known to obstetricians, pediatricians, nurses 
and a very large proportion of the lay popu- 
lation. Her books have helped to educate 
many nurses and prospective mothers and 
fathers. The popularity of this book is proved 
by the fact the fourth edition has appeared 
since 1935. In this edition the author has 


changed the organization of the material to 
make it more logical and better integrated. 


New material has been added and includes 
prenatal planning, nutrition classes, the mir- 
acle of the baby’s development, natural 
childbirth with the exercises advised by 
Thoms, the mechanism of labor and delivery, 
rooming-in, demand feeding, early ambula- 
tion, greater stress on after-care of the 
mother, and the physical and emotional de- 
velopment of the baby. The author has also 
added information concerning symptoms that 
should be reported to the doctor, and she has 
included many illustrations of the baby’s 
bath and dressing and the general handling 
of a newborn baby. A considerable number 
of data have recently been published about 
nutrition in pregnancy, and the author has 
incorporated in the book a good part of this 
information as it concerns the mother during 
pregnancy, labor and nursing. Likewise, 
there is an excellent description of the physi- 
ologic, psychologic and emotional behavior 
of the baby, with emphasis on the baby’s 
need to grow and develop at its own indi- 
vidual pace. This is a very important point; 
unfortunately, too many mothers and fathers 
try to make their babies conform to rules 
and regulations often laid down by self-ap- 
pointed authorities without practical experi- 
ence in the theories they promulgate. 

As the author says, this book is written 
primarily for parents, but it will prove most 
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helpful to practical and public health nurses 
working in the field and to teachers of classes 
for parents. 

This book of 235 pages contains 255 illus- 
trations, most of which are beautiful photo- 
graphs and all of which are clear and in- 
structive. The book is well written in simple 
language, and the advice given is excellent 
and in accord with that of leading obstetri- 
cians, pediatricians, psychologists and psy- 
chiatrists. The publishers also have done 
their part magnificently. This book can and 
should be highly recommended to all pros- 
pective mothers, fathers and nurses who 
come into contact with obstetric patients 
and young children. 

J. P. GREENHILL, M.D. 


La Chirurgie a Deux Equipes dans le 
Traitement des Cancers Pelviens (Two-Team 
Surgery in the Treatment of Pelvic Cancer). 
By A. Ameline, J. Huguier, P. Moyse and Y. 
Chatain. Paris: Librairie Arnette, 1950. Pp. 
160. Illustrated. 

This excellent manual contains full de- 
scriptions of a surgical technic that is rela- 
tively new in the treatment of pelvic cancer. 
This consists of a two-team procedure, based 
upon the combined abdominoperineal ap- 
proach by means of which abdominal and 
perineal interventions are simultaneously 
made by two operating teams. 

The two-team method is said to have the 
following advantages: 1. A special installa- 
tion makes unnecessary any change of the 
patient’s position, with less resultant shock. 
2. Exploration during the operation, with the 
collaboration of two teams, makes it possible 
to work without a plan rigidly established in 
advance. 3. As soon as the work of the two 
teams is joined, light enters so that ligations 
may be performed in plain view. 

Interventions for which this technic is de- 
scribed in detail are: amputation and resec- 
tion of the rectum for both men and women 
(amputation of the rectum in women being 
accomplished either with hysterectomy or 
with conservation of the uterus); colpohys- 
terectomy; and cystectomy, including colpo- 
hysterocystectomy. Adaptation of the two- 
team technic to cystectomies was made by 
L. Michon. 

The many illustrations, in series, show 
dramatically some of the advantages of the 
two-team method. The text is French. 

M. T. 
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“Foetus in Foetu” Acardico. Consideracées 
em Térno de um Caso (Acardic “Fetus in 
Fetu.” Report of a case.) De Carvalho 
Pinto, V. A., and Junqueira, L. C. U., Revista 
Paulista de Med. 38:118-122, 1951. 

A case of an acardic “fetus in fetu” in the 
abdominal cavity, in which the connections 
between the host and the parasite were made 
by means of the hepatoduodenal ligament, is 
presented by the authors. The patient was a 
girl] who, operated on when she was 18 days 
old, is now one year old and growing up nor- 
mally. A detailed histopathologic study of 
the specimen was made by the authors in 
order to interpret the phenomenon according 
to modern knowledge of embryology and 
pathology. 

VIRGILIO A. DE CARVALHO PINTO, M.D. 


Ten Years’ Experience in Surgical Man- 
agement of Cancer of the Lungs. Diaz, An. 
Rod., and Anido, H.: Southern M. J. 46:332, 
1953. 

In the past ten years the authors have 
had the opportunity to examine 100 patients 
in whose cases a diagnosis of cancer of the 
lung had been made, in 77 of which this 
diagnosis was based on biopsy or smear. 
Only 6 of the patients were rejected for 
operation on the basis of metastasis to su- 
praclavicular lymph nodes or other organs. 

A thoracotomy was performed on 94 of 
these patients, in 22 of whom resection was 
not possible. There was an operative mor- 
tality rate of 5 per cent and a hospital mocr- 
tality rate of 6 per cent. 

Of the 77 cases in which microscopic study 
was done, the lesions in 49 were squamous 
cell carcinomas; in 25, adenocarcinomas; in 
2, oat cell carcinomas, and in 1, alveolar cell 
carcinoma. 

Lobectomy was carried out as a curative 
measure in 2 cases. One of the 2 patients 
died two years later from ipselateral metas- 
tasis. The operation was carried out as a 
palliative measure in another patient, whose 
respiratory function was mpaired by em- 
physema. 

Of the 69 pneumonectomized patients only 
18 were free of lymph node involvement in 
the mediastinum. It is their cases which 
have yielded the best survival rate. 


Survival rates were as follows: Eight 
years, 1; six years, 1 (both patients had 
adenocarcinomas). Fifteen patients sur- 
vived for four years; 19 patients for three 
years; 14 patients for two years, 10 patients 
for one year, and 4 patients for six months. 
All but 1 of the 15 patients alive after four 
years had squamous cell carcinoma. 

For the 100 cases reported, this indicates 
a resectability rate of 71 per cent. This is 
accounted for by the alertness of general 
practitioners in the early diagnosis and sur- 
gical treatment of cancer of the lung. 

Early diagnosis and early thoracotomy 
represent the difference between success and 
failure in the surgical treatment of cancer 
of the lung. 

HENRY J. ROSEVEAR, M.D. 


Degenerative Changes of the Shoulder 
Joint and Their Connection with Shoulder 
Pain. Olsson, O.: Acta chir. Scandinavica, 
Supplement 181, 1953. 

Here is a work which reflects on every page 
the conscientious, detailed, exhaustive efforts 
of the author. He has collected a total of 828 
patients with shoulder pain, and was able to 
perform postmortem dissection of 106 of the 
shoulders. In this way an excellent correla- 
tion between clinical and pathologic changes 
was obtained. 

The structure and function of the shoulder 
are well described. In addition, the author 
has devised a new system of terminology for 
movements of the arm in relation to the 
trunk. The degenerative changes in the soft 
tissues, especially the external rotator cuff 
and the biceps tendon, are pointed out in 
detail, as are the resultant ruptures and cal- 
careous changes. Finally, the author reviews 
the concepts of shoulder pain and correlates 
them with his observations. 

This work parallels closely that of De 
Palma, whose book on the shoulder was so 
enthusiastically received in 1950. However, 
there is some variance in the conclusions of 
the two authors, sufficient to make reading of 
this monograph and comparison with the con- 
tents of De Palma’s work well worth while. 
Certainly the essayist deserves credit for a 
job well done. 

ALLAN B. HIRSCHTICK, M.D. 
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Antigenicidade do Fio de Algodao Cirtur- 
gico (Allergic Study on the Surgical Cotton 
Thread). De Carvalho Pinto, V. A.; Elejalde, 
G.; Beraldo, W., and Mendes, E., Revista 
Paulista de Medicina 41:315-334, 1952. 

Surgical cotton thread used as suture ma- 
terial does not cause allergic or immuno- 
logic reactions, as is shown by the following 
instances: 1. Patients operated and reoper- 
ated on with cotton thread present no posi- 
tive cutaneous reactions to cotton thread 
extract. 2. Guinea pigs treated repeatedly 
with cotton thread extracts do not show sen- 
sitization to these by anaphylactic shock, 
Arthus’ phenomenon, intestinal or uterine 
contraction, or intradermal reactions. 

Patients allergic to cottonseed may be 
operated on with cotton thread employed as 
suture material, as no group specificity or 
crossed reaction between the antigen of cot- 
tonseed and cotton thread was observed: 1. 
Patients allergic to cottonseed, with posi- 
tive cutaneous reactions thereto, present 
negative cutaneous reactions to cotton 


thread extract. In these patients the passive 
transference of reagins in the Prausnitz- 
Kustner test is negative to cotton thread 
extract and positive to cottonseed extract. 


2. Cottonseed reagins are not neutralized by 
the cotton thread antigen. 3. Guinea pigs 
treated with cottonseed extract do not pre- 
sent sensitization to cotton thread extract in 
the form of anaphylactic shock, Arthus’ phe- 
nomenon, cutaneous reactions, or contraction 
of the smooth musculature in Dale’s test. 

The anatomopathologic pictures of tissues 
sutured with cotton thread were the same in 
normal animals as in animals previously 
treated by repeated injections of cottonseed 
or cotton thread extracts. 

VIRGILIO A. DE CARVALHO PINTO, M.D. 


Effect of Cortisone on the Formation of 
Tendon Adhesions and on Tendon Healing. 
Carstam, N.: Acta chir. Scandinavica, Sup- 
plement 182, 1953. 

This monograph represents a detailed, me- 
ticulous, exhaustive study of the following 
points: 
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1. The influence and*“effect of parenteral 
treatment with cortisone on the formation of 
adhesions about a traumatized (but not sev- 
ered) tendon. 

2. The effect of parenteral cortisone on 
the healing of severed tendons (a) with sep- 
aration of the ends of the tendon and (b) 
without separation of the ends of the tendon. 

8. The effect of local treatment with corti- 
sone. 

The animal used was the rabbit, and the 
tendons utilized were the extensor hallucis 
longus and the achilles tendon. The system 
of controls appears to have been adequate. 
The methods used seem to leave little room 
for error. 

The following conclusions, as reached by 
the author, appear to be well substantiated 
by his tables, photographs and microscopic 
studies. 

1. Parenteral cortisone suppresses the for- 
mation of adhesions around tendons that had 
been traumatized without loss of continuity. 

2. Parenteral cortisone, in a dose large 
enough to suppress adhesion formation 
around a traumatized tendon, will not appre- 
ciably influence healing of a sutured tendon 
in the same animal, provided relaxation of 
the tendon can be secured during healing. If 
the tendon is not relaxed, however, causing 
separation of the cut ends, there is definite 
impairment of healing. 

3. Local application of commercial corti- 
sone acetate results in prolonged inflamma- 
tory reaction. The author ascribes this to 
the vehicle in which the drug was suspended, 
since the control tests, in which only the ve- 
hicle was used, indicated the same inflamma- 
tory reaction. 


In addition to describing thoroughly and 
accurately this important and timely investi- 
gation, the author has included an exhaus- 
tive review of the literature pertaining to 
this subject. The results of his work will 
certainly be an extremely worth-while con- 
tribution to the field of tendon surgery. 

ALLAN B. HIRSCHTICK, M.D. 





